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ADDENDUM  TO  THE  FINAL  SUPPLEMENT  1 
TO  THE  ENVIRONMENTAL  IMPACT  STATEMENTS 

OAKLAND  OUTER  AND  INNER  HARBORS 
DEEP-DRAFT  NAVIGATION  IMPROVEMENTS 
ALAMEDA  COUNTY,  CALIFORNIA 
MARCH  1988 


Prior  to  filing  of  the  final  supplement  to  the  environmental  impact 
statement  (FSEIS),  a  special  technical  review  panel  was  convened  to 
consider  technical  issues  associated  with  the  ocean  disposal  of 
dredged  matericLL  from  the  Oakland  Harbor  project.  This  panel  of 
naticHicd  experts  from  the  Environmental  Protection  Agency  (EPA)  and 
the  Corps  of  Engineers  (Corps)  had  been  assembled  to  assist  the  Corps 
in  ocean  Higpr«al  site  decisions.  The  recommendations  of  the  panel 
are  attached  to  and  made  part  of  this  addendum. 

The  panel  reviewed  all  available  infonnatiMi,  including  presentations 
by  the  U.S.  Fish  &  Wildlife  Service,  National  Marine  Fisheries 
Service  and  the  California  Department  of  Fish  and  Game. 

Regarding  the  Inner  Harbor,  the  panel  finds  that  material  to  be 
dredged  from  Inner  Harbor  reaches  1  and  2  and  material  from  the 
vicinity  of  Inner  Harbor  station  3aa  is  suitable  for  ocean  disposal 
subject  to  confirmatory  solid  phase  bioassay  tests.  Based  on 
available  data,  material  to  be  dredged  from  the  vicinity  of  Inner 
Harbor  stations  3cc  and  3dd  is  net  suitable  for  ocean  disposal.  The 
panel  understands  that  station  3ee  is  outside  the  project  area  and 
thus  does  not  address  material  from  this  location. 

Regarding  tJie  Out.er  Harbor,  the  data  presented  to  the  panel  were 
determined  to  be  nsufficient  to  adequately  characterize  the  Outer 
Harbor.  The  material  to  be  dredged  from  the  Outer  Harbor  requires 
further  evaluation  prior  to  reaching  a  determination  as  to 
acceptability  for  ocean  disposal. 

Regarding  the  general  location  of  the  ocean  disposal  site,  based  on 
the  avciilable  data,  the  panel  cannot  find  compelling  environmental 
reasons  to  choose  between  Site  IM  or  a  site  in  the  vicinity  of  B1  for 
the  Inner  Harbor  material  found  suitable  for  ocean  disposal.  Due  to 
the  lack  of  data  to  reach  a  definitive  conclusion,  and  given  that 
information  availcible  suggests  the  potential  for  greater  conflict 
with  fishery  interests  at  Site  IM,  the  panel  believes  the  most 
prudent  approach  is  to  utilize  a  site  in  the  vicinity  of  Bl, 

Regarding  the  site  location,  the  final  Bl  and  BIA  site  boundary 
should  be  determined  on  the  basis  of  minimizing  interference  with  the 
marine  sanctuary,  probable  bottom  rock  habitat,  or  oil  lease 
considerat-ions. 


In  view  of  these  findings,  the  following  actions  are  proposed: 

-  Confirmatorv’  solid  phase  bioassay  testing  for  the  deepening  of 
the  Inner  Harbor  to  -38  feet  will  be  completed  prior  to  ocean 
disposal  of  the  dredged  materials  (approximately  500,000  cy). 

-  Di^xDsal  of  unoontaminated  material  from  this  initial  phase  of 
dredging  will  be  in  the  ocean  in  the  vicinity  of  Site  Bl. 

-  The  oceem  disposed,  site  in  the  vicinity  of  Site  Bl  will  be 
adjusted  so  that  its  boundary  minimizes  interference  with  the  marine 
sanctuary,  rockfish  habitat  and  oil  lease  considerations. 

-  The  results  of  a  tried  monitoring  program  and  additional 
testing  for  the  second  pheuse  of  the  project  that  would  deepen  both 
the  Inner  and  Outer  Harbors  to  -42  feet  will  be  reported  in  future 
NEPA  documents  prior  to  dredging. 
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PRON> 


TO: 


AS  you  ceqosatod,  wo  oonvenod  a  joint  technical  review  panel 
to  oonaidar  Issuaa  aeaociated  with  the  ocean  disposal  of  dredged 
material  ftcn  the  Oakland  Harbor  project.  A  copy  of  the  mesoranduii 
containing  the  charge  to  the  mnel  is  attached  for  yoor  inforsation. 

The  Panel  met  on  Narob  10  March  11.  To  assure  the  Panel 
had  the  most  current  informationr  factual  pceaentatlona  were  made 
by  staff  from  the  Mstriot  Engineer's  officer  BPA  tegion  IXr  and 
expert  resource  agencies.  An  agenda  identl^ing  the  presentations 
is  attached. 

The  technical  findings  and  conclusions  reached  bv  the  Panel 
were  based  on  the  available  information  and  address  the  suitability 
of  the  material  for  ocean  disposal  end  the  location  of  an  oosan 
disposal  site.  A  copy  <f£  tb0  Panel's  findings  and  conclusions  is 
atta<died  for  yoor  consideration. 

Om  non'teohnleal  Issue  also  is  worth  bringing  to  your 
attention.  During  the  factual  presentations  to  the  Pan^r  the 
DepsrtSMnt  of  the  Vavy'e  restrictions  on  submarine  operating 
areas  were  men^oned#  Indicating  that  the  Hewy  opposed  transiting 
of  such  areas  fay  barges  and  scows  on  their  way  to  the  dlsposel 
site,  while  this  issue  was  not  within  the  scope  of  the  charge  to 
the  Panelf  aroidanee  of  those  areas  by  barge  traffic  would  add 
time  and  distanoe  to  the  transportation  of  material  to  the  disposal 
location  suggested  by  the  Panel,  we  thus  would  suggest  that  the 
Corps  of  laglneers  pursue  formal  clarification  of  the  Department 
of  the  Mary's  position  on  the  transiting  of  the  submerlns  operating 
areas  by  barges  enroute  to  the  disposal  site. 

Attachments 


Tranamlttal  of  findings  end 
Oakland  Harbor  Technical 


uslons  by  Joint  bpa/cob 


Tudor  T.  Davies.  Direct 
Office  of  Narine  and  Bstuar 


Chuck  Hummer.  Acting  Chief 
Office  of  the  Chief  of  Engineer 

Dan  NcGOvern.  Kegional  A^lnistrator 
Region  IX 

Brigadier  General  Patrick  Kelly 
Commandetf  South  Pacific  Division 
Q.  S.  Army  Corps  of  Engineers 
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UNITED  STATES  ENVINONMIWTAL  PROTECTION  AGENCY 
WAflHINOrOH.  D.C.  *2O4«0 

March  4,  1968 


o#riM  Of 

IMATtN 


wtunRAMPOM 


SUBJECT i 


PROM: 


Technical  Rev lev  Panel  for  Oakland 
Material  Dlaposal 


Tudor  T,  Daviee»  Direct oi  _ 

Office  of  Marine  and  Eatuariift  Protect! 


Dredged 


*  BPX 


Chuck  Hunsier#  Acting  Chief/*/  Ted  Pellicclotto 
Dredging  Division/  CO* 


TO:  Panel  Heabers  (see  attached  list) 


Backgrounds  The  0.  S.  Arwy  Corps  of  Engineers  (COE)  uUl  be 
requesting  Envlronnental  Protection  Agency  (EPA)  concurrence  on 
an  ocean  disposal  site  for  eadlaent  dredged  froo  the  Oakland 
Harbor.  Currently/  no  ocean  dlaposal  site  has  been  designated 
for  material  from  this  project. 

^e  OOB  Is  presently  completing  a  final  supplesiental  BIS  with 
the  preferred  alternative  being  direct  disposal  of  the  dredged 
material  at  the  IM  site/  which  is  located  at  16  nautical  milee 
south-southwest  of  the  Golden  Gate  ship  channel.  At  present/  BPA 
prefers  the  B1  or  BIA  sites  on  the  .basis  of  less  potential  Impacts 
on  fltfteries  and  the  Farallon  Islands  national  Narine  Sanctuary. 

The  B1  and  BlA  sites  are  34  nautical  miles  from  the  ship  channel. 
The  OOB  believes  that  the  environmental  impacts  of  the  alternatives 
are  not  significantly  different  and  that  the  added  aapense  to 
haul  the  material  to  those  sites  is  not  justified. 

In  an  attempt  to  resolve  outstanding  tcchnloal/solentlflc 
iatuee  related  to  this  situation/  the  BPA  Beglonal  Adalnistrator 
for  Region  IX  and  the  commander  of  the  Corps  South  Pacific  Division 
have  asked  their  respective  heedquerter*#  offices  to  asaess  the 
environmental  impacts  of  tha  two  Xocetiona  idantiflod  aa  potantial 
ocean  disposal  aitea  and  to  evalueta  tiie  auitabiltty  of  the 
material  for  ocean  dlaposal.  To  carry  out  this  assesament/  bpa 
and  OOB  headquarter a  hava  agreed  to  convene  e  tecbnioel  panel  to 
consider  tha  teehnical/aclentlf Ic  issuea  raised. 


/ 


MAR-IS-’BS  17:31  T-DPEDGE  Dlt^  272-1088  0059-04 


-  2  - 

Charoa  t^g  .  The  psfMl  is  oharged  with  developing 

technical  findlnga  and  oonoluaiona  relevant  to  the  ocean  diepoeal 
of  dredged  aaterlal  froa  the  Oakland  Harbor  project  in  order  to 
provide  ataietanOi  to  daoialon  nakers  vithln  BFA  and  the  00B«  In 
order  bo  arrive  at  a  aound  decision  ae  to  the  disposal  methods  or 
sites  to  be  used  and  their  ooapl lance  with  the  apiilloable  regulatory 
orlterla«  deelslon  nakers  within  the  bfa  and  the  OOV  need  to  have 
the  benefit  of  aound  technical  advice.  The  charge  to  the  panel 
is  llaitad  to  technlcal/scientlfle  natters  and  does  not  Include 
reconnendatlons  aa  to  policy  natters* 

The  technical  issues  presented  for  consideration  by  the 
panel  at  a  nininim  involve  the  ocean  disposal  alternative  for  500,000 
cubic  yards  of  naterlal  fron  the  Oakland  Inner  Harbor  dredging 
project,  TO  the  extent  possible  within  the  tine  constraints  of 
the  nesting#  the  ocean  disposal  alternative  for  the  full  seven 
nillion  cubic  yard  of  material  fron  the  entire  Oakland  Harbor 
project  also  nay  be  addressed*  The  technical  tanel'a  findings 
and  oondusions  shall  address  the  environnentai/health  inpacts 
and  risks  associated  «ith  ocean  disposal  at  site  IN  v.  sites  BI. 
and  BIA  (see  attached  nap  tram  project  BIS)*  The  findings  and 
rcconnendations  should  seek  to  resolve  technical/scientific 
issues  associated  with: 

*■  Belatlve  inpacts  at  ths  candidate  sites 

associated  with  the  type  of  sedlnent  proposed 
for  disposal; 

^  Bvaluation  as  to  the  toxicity  of  the  sedlnents 
to  be  disposed  and  presence  or  absence  of 
pollutants  in  the  sedlnents; 

Evaluation  of  disposal  netboda  to  avoid  or  . 
nltlgate  anticipatsd  Inpects; 

The  adequacy  of  the  data  relied  on  by  the 

fanel  in  arriving  at  their  reccamendations. 
Deluding  t 

0  Identification  of  nlssing  data  deened  to 
be  essential  to  inpect  evaluation; 
o  Steps  to  obtain  thlc  data;  and 

-  Monitoring  necessary  to  evaluate  potential 
inpsets  of  dredged  naterlal  disposal  and/or 
fill  gaps  in  data. 

Pansl . Hferuetengs  and  Orcanisstioni 

The  panel  is  conprlssd  of  five  rspcsseatativss  fron  BPA  and 
five  rspcsssntativss  fron  ths  OOB*  The  panel  will  be  under  ths 

Iolnt  chaimaashlp  of  Ihdor  Davies  and  Chuck  Hamper#  who  are  Induded 
n  ths  panel  nenbersbip,  other  panel  nenbers  are  identified  In  the 


attached  list.  Ar randan!* rtf  i  made  to  have  available 

representativat  of  other  »tp*  Aoar'ciae  for  the  purposes  of 
BUtKlng  presentation?  ro  t!:;?'  ;i;  -&•  .  o  c’  njrcvi  JiDy  data  and  technical 

Infomation  throughout  ‘  hv  j-r  fit  -.lei  -.h^ratlona. 


In  order  to  f  3?r  li ; ^  ir  «;T  r>eri  with  the  available 

data,  a  copy  of  the  t  "  -wra  c  irutetiaia  have  been  sailed  under 
aapatate  cover,  -r  ntou  to  read  and  evaluate 

this  naterlal  pricr  ^  '  •o  .  i,-  (r.  order  to  have  familiarity 

with  the  issue?.  tr  ia  material  by 

Monday/  March  '■  r>~  ,riman  c£  EPA  at  (PTS) 

475-7126  or  Dave  Mathi  ,  ...  n  ."'--03  97  (FTS)  . 


We  envision  ■  hs':  ^  .  r-f  wi  ll  take  place  over  two 

daySr  with  the  fli  -t  .U*;;  -i.-  m  asuwchling  inforsation  and 

gueationlng  the  ovr.  ':.  •  ■  •  • ,  ' -f*  snd  the  second  day  focuaelng 

on  drafting  the  rioinaa  and  oonclusiona.  The 

panel's  final  re^xirt  prior  to  the  end  of  the 

meeting.  Because  of  :;t  'r%Tn#  *cr  the  meeting  it  is  . 

esaantial  that  all  pa'  >■:  ■  o  fu’3  understanding  of  the 

Issues  to  be  oonalis':  ^  ,  -.v  iha  ireeting. 


The  panel  ^  " 

AM  to  5:00  PM. 
Virginia'  in  Poor-  ’  4'  A 
located  in  a  War.hl:  . 
is  attached.  ^ 

forward  to  a  p:  ;::: 


•  :-  10  and  11  from  8:30 

)  F.ort  Beivoir, 

s  i  ..  f  B el  vox  t  is 

p  :.hf3wing  its  location 
“r,  if^nel  and  look 
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A1  Waatler,  OMEP 

John  Llatanan,  Ombf 

Bill  Mult,  Region  111 

Jack  GantUaf  ORD  Narraganactt 


5059-06. 


Gsa 

Chuck  Hunaacr  CX’-CW-O 

Dave  Mathis »  GB-Of-D 

Bob  Bnglec,  VBfl 
■  • 

Ton  Wright/  WBS 
Mike  Pklermo,  WES 
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ATTACHMENT  2 

A9*nd«  of  Factual  Fraaentationa  to  PaAal 
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MEBTINfl 


1)  Dlscnsslon  of 

~  Hiatmio 

2)  Ogr«nrl«r  by  ■- 

-  District  1 


'  cfound  rales 


Site  select 


;iter  i  al 


Region  > 


••  •  'i/docuToenfce 

•  Ing  docuBentB 
■r--lnq/nncaioplet®d  studies 


•  on  W/EIS 

of  .concern 
■■  vcinent 


3)  Rater ial  inha,’ 
Source’ 

C  ■o' 
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ATTACBNEMT  3 

Pan«l  Findings  snd  Conoluiloni 


■-ipP-15-'30 


.’8F  SC85-1. 


Ama.  riBDZMs  oh  snrrMXLnT  or  MAmiij:.  rc»  OCSJUI  oigiosal 

I.  ZMPORffATXQII  ftS,TBD  ON 

The  findings  and  conclusions  of  tbs  Panel  are  based  upon  oonsidaration 
of  data  teem  the  following  souicen: 

1)  Draft  Supplement  i  to  the  Final  Bnvlronmentel  Impact 
Statement  Oalcland  Outer  and  Oakland  Inner  Barbora  Deep- 
Draft  Navigation  taprovementa  Alameda  County /  California 
(Sept.  19«7) 

2)  Preliminary  Draft  of  report  by  Bettel le/Marlne  Research 
Laboratoryi  Results  of  Bulk  Sediment  Analysis  and 
Bioassay  Testing  on  Selected  sediments  froei  Oakland 
Inner  Barber  and  Alcatras  Disposal  Site,  San  Francisco, 
California  (Jan.  198R) 

3)  D.  S.  Army  Corps  of  Engineers  sediment  chemistry  data 
for  1987  operation  and  maintenance  dredging  for  Oakland 
Harbor 

IX.  INNER  RABBOR 

rindlnat  The  Panel  finds  that  material  to  be  dredged  from  Inner 
Harbor  reaches  1  and  2  and  material  froie  the  vicinity  of  Inner 
Harbor  station  3aa  is  suitable  for  ocean  disposal  subject  to 
confirmatory  solid  phase  bloassay  tests.  Based  on  available 
data,  material  to  be  dredged  from  the  vicinity  of  Inner  Harbor 
stations  3cc  and  3dd  is  not  suitable  for  ocean  disposal.  The 
panel  understands'  that  inner  Harbor  station  3ee  is  outside  the 
project  area  and  thus  did  not  address  materied  from  this  location.^ 

concltiai-ms  Reached 


1)  Consideration  of  uediaent  characterisation  data 
does  allow  the  Panel  "o  ezerci&e  its  best  professional 
judgment  as  to  the  su;  tabillty  of  inner  Harbor  material 
for  ocean  disposal. 

Piaterial  from  inner  Harbor  teaches  1  and  2  and  the  vicinity 
of  station  3aa  appears  to  be  suitable  for  ocean  disposal.  Sediment 
chemistry  profiles  have  not  identified  elgniflcant  elevations  of 
oonteminants  of  toxicological  concern. 

Natetlal  from  the  vioinlty  of  inner  Harbor  stations  3cc  and 
3dd  is  not  considered  suitable  for  open  ocean  disposal.  Bven 

IV  i--v.  -ur 


1 


A  map  showing  the  locations  referred  to  is  attached. 
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thou9h  th«  cctolti  of  the  solid  phase  bioassaye  as  described  in 
the  061X8  were  equivocal*  supplenentary  tests  (set  forth  in  the 
prellBinary  draft  of  the  8attelle  report)  consiatlnq  of  suspended 
solid  phase  bioassays  on  sediacnts  frosi  the  Schnitser  and  Todd 
areas  (Turning  Basin)  showed  significantly  hi^  toxicity  to 
oyster  larvae.  The  physical  and  chssiical  characteristics  of 
these  sedinents  were  slwilar  to  those  teem  atatioas  3cc  and 
and  the  Panel  ooncludas  that  in  this  case  the  ccaiparability  of 
the  ^esiioal  and  physical  charaoteri sties  suggests  slallar  levels 
of  toxicity  for  these  sanplss. 

2)  Solid  ^^ase  bioaaaay  test  results  whic^  vers  available  for 
Panel  consideration  are  equivocal;  therefore  additional 
solid  phase  bioassay  testing  is  necessary  to  oonfin  the 
Panel's  finding  as  to  the  suitability  of  inner  Harbor  naterial 
for  ocean  ^apoaal. 

Diaowatoi 

The  aolid  phaae  bioaaaay  results  were  not  consistent  asong 
the  sample  locations.  Xn  addition^  the  conpoeiting  scheme  employed 
did  not  allow  for  sufficient  horixontal  resolution  of  material 
oontamination  along  the  Inner  Barber. 

Water  column  testing  and  the  phyeical  characteriatics  of  the 
aediment  to  be  dredged  indioate  that  water  column  impacts  are 
unlikely.  Therefore*  additional  testing  will  be  limited  to 
benthic  effects  as  assessed  by  solid  phaee  bioassaya.  Solid 
phase  testing  on  Infaunal  amphipods*  polyohaetaa*  and  depoeit 
feeding  bivalve  molluscs  must  be  conducted  to  determine  toxicity 
and  biooaccumulatlon  potential.  These  tests  must  be  conducted  on 
individual  uncomposited  cores  to  confirm  the  Panel's  finding  as 
to  the  suitability  of  material  from  Inner  Berber  Reaches  1  and  2 
and  the  viclni^  of  station  3aa. 

3)  The  number  of  original  and  supplaaental  (Battelle)  samples 

taken  from  the  Inner  Harbor  around  stations  3cc  and  3dd  is 
sufficient  to  address  horisonteQ  variations  in  the  material. 
Better  definition  of  the  limite  of  the  unacceptable  material 
located  near  the  Inner  Harbor  Turning  Basin  sampding  atations 
3cc  and  3dd  could  be  eohieved  by  and  diemlcal 

analysis  of  additional  vertical  horisons.  If  such  further 
analysis  are  conducted*  the  chMileal  perametere  considered 
most  be  consistent  with  those  previously  presented.  These 
antlysee  may  serve  to  reduoe  the  volume  of  material  deemed 
unsuitable  for  ocean  dlapoael. 


III.  (XITm  lAHBOR 

tiadiBg:  The  data  pcaaented  to  the  Panel  were  determined  to  be 
insufficient  to  adequately  dterecterise  the  Outer  Harbor,  ih* 
material  to  be  dredged  from  the  Outer  Harbor  requires  further 


physlcsl#  oh^OlCal,  ftnci  ’  ^ .  --V oa  r  ior.  prior  to  reaching  a 

d«t«raln«tlon  a*  fco  f^r  <  .•'«&;,  disposal. 

1)  The  adcU  t.i.' na1  -:■■■,  '■•  •  ‘■-s  dredged  t  rco 

the  Outer  Harbor  shrnid  •  \stj*  ''••  o  ^ccx^unt  ncrisontal  variation 
(without  coiBpoaitlaf  or  :■  d'  ;  /'0'e«5  and  should  Include 

the  following  f  r 

a.  Phystc-i?.  . 

b.  Chanica:  >  '  -  ivrnical  parameters  muut 

be  oona^-icnin.  :  pcseented  in  the 

Inner  KarlA..'.,  ■ 

c.  Solid  ph  »  -■  ■  ispnl  Icable, 

bi  oaccir. 

A  detailed  atudv- 
prior  to  initiatio', 


®a  rval 
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HURL  nmoumB  cm  ocui  oisiotii.  em 
z.  otrosmsioH  rblisd  on 

fha  findings  and  conclusions  of  the  iPanel  srs  based  upon  consideration 
of  data  fcov  the  following  sources : 

1)  Draft  Suppliant  I  to  the  Pinal  tnalromaatal  Impact 
StatSMnt  Oakland  Qatar  and  Oakland  Inner  Harbors  Deep- 
Draft  Harlgatlon  Zaproeoaianta  Alameda  County,  California 
(Sept.  1987) 

2)  Iona  of  Siting  raaaibility  Analyaia  for  the  Ban 
Pranoiaoo/Qulf  of  the  Parallonaa  Ooaan  Dredged  Material 
Diapooal  Site  (Pab.  1988) 

3)  1978  -  1977  fiahoty  reaouroes  data  pcooided  by  the 
California  Department  of  Pish  and  Game  (copy  attached) 

4)  Bedinentation  and  Dlsparaion  San  prandsao  Dredged  Material 
Ooaan  olapoaal  Bite  Bealoation  OOB  Contract  No.  DACN07- 
87-CH)01S  TC-3  557  Pinal  Report  (Dec.  1987) 

5)  Basal ine  Bucvey  and  Site  Selection  for  Ocean  niapoael. 

Golf  of  tha  Parallones  (Nybakken  et  al. ,  1914) 

8)  San  Piancisoo  Bay  Drcdgad  Material  Disposal  Bits  Burvay 
(Kinnetic  Laboratories,  1985) 

IX.  GSIBBAL  LOCATION 

Ptadingt  Based  on  the  available  data,  the  Panel  cannot  find 
compalling  anvironmental  reasons  to  <dioose  betwaen  site  IN  or  a 
site  in  the  vicinity  of  B1  for  the  Inner  Berber  material ' found 
BUitable  for  ocean  dlapoaal.  Doe  to  the  leok  of  data  to  reach  a 
dafinltlva  oonalaslon,  and  given  that  information  avallabla 
suggasts  the  potantlsl  for  graatar  oonflict  with  flabexy  interests 
at  site  IN,  tns  VSiial  bel  laves  tbs  most  prudent  approach  is  to 
utilise  a  Bits  in  the  vlelnity  of  B1.2 


1)  file  teta  available  do  not  permit  firm  oonclusiona  as  to 
tha  environmental  prefacabillty  of  site  IN  vs.  a  site  In  the 
vicinity  of  Bl. 

fits  Psnsl  notes  that  in  the  absence  of  site  specific  quantitative 
data  on  tha  physical,  chemical  end  biologicel  ocaanograply  and 
the  on  oar  taint  lea  reaultlng  from  annual  fluctuations  in  fishery 

^  A  map  showing  tha  loostions  disouasad  is  attached. 

/)< 
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catohatf  th«  data  diffacentiatlng  tha  bro  aitas  ace  not  definitive. 
However,  the  fleecy  Inteceete  appear  to  be  sore  aubatantial  at 
Bite  IM  than  in  the  vicinity  of  sites  near  Bl. 

2)  Of  the  two  locatlone,  the  area  has  the  greater 

potential  for  use  for  the  Oakland  project. 

This  is  true  both  in  terns  of  the  Bl-BIA  area's  probable  lower 
erosion  potential  and  its  apparently  lower  value  as  a  fishery 
resource*  A  certain  aaount  of  sits  specific  information  will  be 
required  durino  and  after  disposal,  whichever  site  is  selected 
for  disposal  of  the  440,000  cubic  yards  from  the  Inner  Harbor 
which  the  Mnel  judged'  suitable  for  ocean  disposal.  Selection  of 
the  Bl-BIA  area  for  this  purpose  would  offer  the  ooMrtunity  for 
the  collection  of  data  relevant  to  selection  of  a  Hspoeal  site 
for  the  rsalnder  of  the  Oakland  project.  A  search  for  a  suitable 
ocean  disposal  site  would  Involve  consideration  of  potential 
on-shelf  sitss.  Ths  monitoring  data  gathered  at  Bl  and  BIA  as  a 
result  of  innar  Barboc  disposal  oparations  could  be  invaluable  in 
the  selection  of  a  site  for  the  csnalndar  of  the  Oakland  projaot. 

IIX.  BITS  SkLBCTXON 

Pindingt  The  final  boundary  of  a  site  in  the  Bl'^BlA  area  should 
be  determined  on  the  basis  of  minimising  Interference  with  the 
Qulf  of  the  Parallones  Narine  Sanctuary,  probable  bottcn  rock 
habitat,  and  oil  lease  con  el  deration  a. 

gQnfllusltms..Rear.hf>d 

1)  The  Bl  site  "footprint"  (boundary)  is  baaed  on  modaled  disposal 
ooverage  and  is  adjaoent  to  the  Oulf  of  the  Parallones  Narine 
Sanctuary.  Rock  habitat  has  bsen  rsported  on  the  southern  boundary 
of  the  BlA  site.  Therefore,  to  minimise  potential  impacts  on 

both  of  thsss  significant  resouroesf  a  reotangnlar  site  boundary 
loot  ted  in  the  vicinity  between  the  Bl  and  BIA  sites  could  be 
finally  located  on  the  basis  of  existing  or  new  side  seen  sonar  data. 

2)  A  monitoring  program  describingi  a)  predlspotal  bottom 
topography,  current  veiocltiee,  and  directional  b)  water  column 

gume  description  and  dirsctlon  during  disposal;  and  c)  post** 
spossl  dsseription  of  ths  location,  the  shape,  and  pfeyalnal 
stability  of  the  dlsposel  mound,  will  be  required. 
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-i4(  OC  A  VA  I  LA  [i  I 

DESIGN  MEMORANDUM  Nl'MBLD  I  AND  FINAL  SUPP] ,FM  ENT  NLMLP'P  i 

FNVIROHM  LN'rAI  IMPACT  i  AI'I'MEN  r 
For  OA:\LA!-li;  INNER  AND  OUTri-.  'riARH(;.R: 
DEEP--  :iR  A  1'  :■  N  AV  !  CATION  IMjnpi';  EM  INI  : 
Aiamoda  Cr.;;_inty,  C.rLiioi'nia 


The  U.S.  Army  Corps  ot  ‘Cxjinoer;:,  San  Francisf-x:'  I'Lstr  .<1:  ■  iv  ai  i  Ly 

the  Water  Resources  Deveiop.i'< -nt  Act-  of  1986  (99th  CoTtq’  esa,  E’l  ■  '  .  ■  ,  ^  r,  r.i  . 
99-662)  to  deepen  the  naviqat.ion  <-'h  innels  at  Oakland  Outet  .r  d  a;',;  '  v,  i  a-i'ri 
Harbors.  Approximately  '.0  •■il'ion  cubic',  y.irds  o!  r.-'tt.C'r  i  i  i  ;  i  !  I'  -  iap-d; 

million  cubic  yards  of  i.-r  la  i  will  be  remo'-'i.-d  ftcm  +  i’ -  :  ■  '  sinc-ls 

by  the  Corps  of  Enginoeo'.  .‘tpl  .ui  aid itionii I  .•  ririMian  cip  !  •  ,  .:ii  !  > 

removed  from  the  berthin'i  'teas  ov  the  local  ■-.p.op:--  :’  ’vhic;.  ••  •  .  '  i 

Oakland.  Disposal  of  the  dr'o’qctd  material  will  tc'  iit:  an  c'cea;)  ■;  s:',. 

upon  concurrencje  bv  th'  p.s.  F.n v  i  rein tticnta  i  reatpcflc.n  ,'p;.  p.  -  ,, 

The  environmental  ef‘9  cf  aat  hor  i .’.ed  chan’iei  i  mpro'.'p.e-  ts-  :  ■  v.c;  '- 

thoroughly  assG.ssed  in  the  h  '.li  Er,'/ ironn.ental  imp'iei  Staterierv.'-,  '  "  antrf 

Harhor  (1981)  and  the  Inno'-  H  n  bor  (198")).  'I'he  avd.'nor cevi  Alc'Tii  i.  is  oor-il 
site  was  originally  seJeetcai  I  a?  disposal  oi.  dredged  material  fvc':''  ■  I'akland 
pioiecdts.  However,  an  existini;  accumu latirjn  ot  material  at  the  ■  'et  :  a;'  ;-,ite 
has  created  a  Situation  •.-.■h-'r  I .sros .  1  of  the  Oakland  liarb’trs  o  .  ,  e  -..'otild 
reduce  capacity  of  the  si':''  tnd  would  jeopard  ixe  its  uicv-'  let  -nance 

dredging  activities.  I'h.o  t'  ivaiialtiility  or  the  Alcatraz  s)t  n  ■■.rptirel 
consideration  ot  additional  ea.  mn:-  ir  dredged  material  d  i  sp'.'- ’  c'lt  l;as 
necessitated  the  p  repa '  .c. '  ce  'd  thin  Suppfencrif  t  '  t  :n  :  i;s'.s. 

A  number  ot  ocean  ilirfX'cp  citeii,  as  well  as  in-Bay  atid  luh  ■'  :(  1  icposal 

::,itef:.  luave  been  examined.  'D'.-i'an  dispoisal  site  B1  fhri'a*  od  'pi-'r.  ■'  ■■afeiy  in 
nautical  miles  1  rom  the  (.leaden  Gate  Bri.dqel  '■'.a'i  been  ■  I-  ■  =  r;  the 
recommended  site  for  d  i s-pras.'tl .  The  FSFis  fu  '  iy  (v  p  *  ■,  ■.  ■  >:,a^ 

dic-posal  plai  n  cnnr.iripr''d  ,  in.-ovides  the  i.B  iona'.  >  ’  ■  l  i -n. 


The  Corp.s  ert  Enqin-p-c  ■■  o  nil  i  at.  i  ng  the  i  'nal  ;  a  1  ' 

qovtntaiment  agencies,  i  nt  e  c- •<',"a--a  otr)  >.  arritLonry  an  i  t]ic  pui  i  :: 
ix.-mments  retxiivi.a:!  on  thr  l.ra'i  .‘'.i:!;;  fiave  ba'.n  '-i.'v  icwi'ft  ami  a  :  i 
I’inal  report.  Your  writt*';'  rmirir  nt.<'i  are  r'eqceste  1  c-'  t.'i.'* 
considered  along  with  erf,.-.!  r-lo'- mt  information  m  the  g.. 
[ii'O'.iess.  f’Lease  send  your  .■'■nienrs  to  the  Ban  i  i  I'lctv.'  iCpt.  r  . 
of  Engineers  at  the  <idde,  ;.-  ,ti  ttie  1  ottei  hr-.i.a  by 


c  I  1  .1 t  p 
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Copies  of  the  FBEIB  it*  .available  foi'  review  at  the  main  lit  ra;  ifm;  m  the 
citie.s  of  Oakland,  Richmof'i,  han  I'rancisco,  Berkeley,  Alarr.oii  i,.  .i;!  '  Marin 

County  Main  Librarv,  U-f  -  Berkeley  Library,  ABA'',  and  L,;:.  ( a  \  q-'P'-aion  9) 
Library.  .single  copies  of  tfip  final  SLLS  may  be  obtained  by  c-. ;  r.' inq  Ms. 
Patricia  Duff  (iil!^j/974-{> : :  ;  ■  -r  Mr.  Dennis  Thuet  f4  I  s- 9  ,/ )  ■  a  i  jbc,,  ri  '  !;e  Corps 
'ian  Francisco  District  '.'tip,!.  /  /'  j  ,  / 
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DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT  CORPS  OF  ENGINEERS 
211  MAIN  STREET 

SAN  FRANCISCO.  CAUIFCRNIA  94105  -  1905 


NOTICE  OF  INTENT  TO  USE  OCEAN  DISPOSAL  SITE 
(y>ec±ion  103,  Marine  Protection,  Reisearch  and  Sanctuaries  Act) 

OAKLAND  OUTER  AND  INNER  HARBORS 
DEEP-DRAFT  NAVIGATION  IMPROVEMENTS 


INTRODUCTION 

This  notice  supplements  the  Public  Notice  of  Availability  of  the  Final 
Supplement  (FSEIS)  to  the  Final  Environmental  Impact  Statements  for  the  OaJcland 
Outer  and  Oakland  Inner  Harbor  Deep-Draft  Navigation  Channel  Improvements, 
March  1988.  The  San  Francisco  District  Engineer,  under  the  authority  contained 
in  Section  103  of  the  Mctrine  Protecticai,  Research  and  Sanctuaries  Act  of  1972 
Ls  pursuing  use  of  an  ocean  disposal  site  (ODS)  offshore  of  San  Francisco, 
California  for  the  disposal  of  dredged  material  from  the  new  work  dredging  of 
the  Oakland  Harbor  deep-draft  navigation  channels  (from  an  authorized  -35  feet 
to  -42  feet,  MLLW).  In  accordance  with  33  CFR  Part  209.145(g),  this 
supplemental  notice  announces  the  intended  use  of  the  ODS  identified  in  the 
FS FIS. 


WORK 

Disposal  of  Dredged  Material  from  the  New  Work  Deepening  and  Maintenance 
Dredging  of  the  Oakland  Harbor  Project  as  Authorized  by  P.  L.  99-662,  Water 
Resources  Development  Act  of  1986. 


WATERWAY; 

Scui  Francisco  Bay,  California,  and  Oakland  Outer  and  Inner  Harbor  Channels, 
Alameda  County,  California 


PROJECT  LOCATION 

o.iklund  Harbor,  San  Francisco  Bay,  California,  and  Offshore  San  Francisco, 
Pacific  Ocean 


statement  cai  the  status  of  state  Wetter  Quality  Certlficiartucn  Under  Section 
401  of  the  Clean  Water  Act 

The  District  Engineer  has  determined  that  a  State  water  quality 
certificeite  (Section  401  of  the  Cleau^i  Water  Act)  will  not  be  required  for 
the  Oakland  Harbor  channels  deepening  project,  as  described  in  this 
notice,  since  the  ODS  is  outside  the  limits  of  State  jurisdiction. 

Statement  on  Cultural  Resources 

There  are  no  known  shipwrecks  Listed  in  or  eligible  for  listing  in  the 
National  Register  of  Historic  Places  in  the  Site  B1  area.  The  site  is 
within  a  region  where  the  incidence  of  shipwrecks  is  low;  thus  impacts  on 
cultureil  resources  are  unlikely.  The  State  Historic  Preservation  Office 
has  concurred  in  this  determination  (See  Appendix  D). 

Statement  on  Endangered  Species 

Pursuant  to  Secticxi  7  of  the  Endangered  Species  Act  (16  U.  S.  C.  1531) 
cind  based  on  review  of  the  threatened  and  endcingered  species  listing,  a 
determincrtion  of  no  effect  has  been  made  (FSEIS).  The  National  Marine 
Fisheries  Service  has  concurred  in  this  determination. 

Statement  on  the  Determinaticn  of  the  Need  for  and/or  Availability  of  an 
Environmental  Impact  Statement 

The  Draft  SEIS  was  filed  with  FPA  on  25  S^Jtember  1987  (52  FR  36096) 
and  was  distributed  to  federal  and  State  agencies,  local  officials, 
private  interest  groups,  and  other  interested  pairties.  The  Fined  SEIS  was 
furnished  to  EPA  cxi  Meuxh  17,  1988  for  filing  on  March  25,  1988  and  was 
distributed  to  federal  eind  State  agencies,  local  officials,  private 
interest  groups,  and  other  interested  parties  including  all  those 
commenting  cn  the  Draft  SEIS.  A  'xpy  of  of  the  FSEIS  may  be  obtained 
from  the  U.  S.  Army  Engineer  District,  Sein  Francisco,  211  Main  Street,  San 
Francisco,  California  94105-1905. 

The  decision  whether  to  use  the  ODS  for  disposal  of  the  Oakland 
project  dredged  material  will  be  based  on  an  evcduation  of  the  probable 
impact  including  cumulative  impacts  of  the  activity  on  the  public 
interest.  That  decision  will  reflect  the  national  concern  for  both 
protection  and  util  ization  of  inportant  resources.  The  benefit  which  may 
reasonedoly  be  expected  accrue  from  the  activity  must  be  balanced  against 
its  reasonably  foreseeable  detriments.  All  factors  which  may  be  relevant 
to  the  activity  will  be  considered  including  the  cumulative  effects 
thereof;  among  those  are  conservation,  economics,  aesthetics,  general 
environmental  concerns,  wetlands;,  cultural  values,  fish  and  wildlife 
vcilues,  flood  hazaurds,  flood  plain  values,  land  use,  navigation,  shoreline 
erosion  and  accretion,  recreation,  water  supply  and  conservation,  water 
(jucility,  energy  needs,  safety,  food  production  and,  in  general,  the  needs 
and  welfare  of  the  people. 


1 


The  following  additional  infoxrniation  is  furnished  in  accordance  with 
Corps  of  Engineers  regulations  33  CFR  209.145(g)  and  33  CFR  337.1(a): 


1.  Description  of  the  Action:  The  recommended  plan  for  deep-draft 
navigaticn  inprovements  to  the  Oakland  Harbors  would  de^jen  the  Outer  and 
Inner  Harbor  channels  from  an  authorized  -35  feet  [ft]  MLLW  to  -42  ft 
MMLW.  Approximately  3.4  miles  [mi]  of  the  Outer  Harbor  would  be  deepened 
and  the  turning  basin  would  be  relocated,  deepened  and  enlarged. 
Approximately  4  mi  of  the  Inner  Harbor  channel  would  be  de^ened  between 
the  Entrance  channel  reach  and  the  lay  Street  Pier.  The  channel  would 
be  widened  at  the  Inner  Harbor  entrance,  at  project  mile  3  and  at  the 
upper  end  of  the  project.  A  turning  basin  would  also  be  provided. 

The  OciJclarKd  Harbors  would  be  dredged  by  clamshell  and  an  inj^tial 
500,000  cubic  yards  [yd^]  of  the  estimated  7.0  million  yd^  of 
material  would  be  transported  directly  to  ocean  disposed  site  Bl,  which  is 
located  30  nautical  miles  southwest  of  the  Golden  Gate  Bridge.  This 
dispos^d  alternative  represents  a  change  from  disposal  at  the  Alcatraz 
site  which  was  discussed  in  the  Draft  SEIS.  The  haul  distance  to  the 
ocean  disposal  site  from  Oakland  Harbor  is  approximately  37  nautical 
miles  (nmi).  A  clcimshell  dredge  would  be  used  with  the  material  loaded 
onto  barges  which  would  operate  in  tandem  for  transport  to  the  selected 
ocean  disposal  site.  The  distaince  of  the  cx:ean  disposal  site  from  the 
dredge  site  would  probably  preclude  use  of  a  hopper  dredge  since  effective 
hopper  dredging  time  is  reduced  as  the  haul  distance  increases,  with 
clamshell  cperatkxis  the  dredging  and  hauling  are  accomplished  by  separate 
pieces  of  equipment.  Dredging  can  be  ccantinuous  if  enough  scows  are  used 
to  transport  material  to  the  disposal  site.  The  project  would  be 
ocHistructed  in  two  phases.  During  the  first  phase  to  lower  the  channel  to 
-38  feet,  MLLW,  approximately  500,000  yd^  of  material  suitable  for  ocean 
disposal  would  be  dredged  from  Oakland  Inner  Harbor  channel  and  placed  at 
the  disposed  site.  The  second  phase,  to  deepen  the  channel  to  42-foot 
depth,  wcxild  require  ocean  disposal  of  3.3  million  yd^  of  material  from 
the  Inner  Heu±»or  eind  3.4  million  yd^  of  material  from  the  Outer  Harbor. 
Further  sediment  testing  will  be  performed  to  address  potentially 
contaminated  material  for  the  42-foot  project. 

2.  Description  of  Disposal  Area:  The  proposed  ocean  disposal  site  is 
located  in  the  vicinity  of  Sites  Bl  and  BlA.  The  specific  description  of 
the  site  is  referred  to  as  Site  Bl  in  the  supplemental  environmental 
impact  statement  (See  the  Final  SEIS,  section  2.5.3.  for  a  description  of 
the  proposed  Ocean  Disposal  Site).  It  is  located  approximately  30 
nautical  miles  southwest  of  the  Golden  Gate  Bridge  at  a  depth  greater  than 
45  fathoms.  The  center  and  configuration  of  the  site  will  be  in 
accordance  with  the  recomraeridcitiEns  of  EPA,  Regicn  9.  The  site  bottom  is 
presumed  to  be  comprised  of  unconsolidated  sediment  and  slopes  gently  to 
the  southwest.  The  proposed  site  has  not  been  designated  for  use  by  the 
Administrator  of  EPA  as  provided  by  Section  102(c)  of  the  Marine 
Prelection,  Research  and  Sanctuaries  Act  of  1972.  A  previously  interim 
designated  100-fathom  ocean  disposal  site  is  located  within  the 
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Gulf  of  the  Farcdlones  Marine  Sanctuary  and  was  removed  from  the  interim 
list  in  Februciry  1983.  There  is  no  designated  ocean  disposal  site  for  the 
region  and  one  is  not  likely  to  be  designated  prior  to  the  scheduled 
project  start;  therefore,  the  Corps  has  selected  this  site  for  use  under 
Secticsi  103  of  the  Marine  Protection,  Research  and  Sanctuaries  Act.  The 
site  has  been  evalueited  pursuant  to  the  general  and  specific  criteria  for 
site  selection  (40  CFR  228.5  and  40  CFR  228.6).  Details  of  the  evaluation 
and  selectiOTi  process  are  contcdned  in  the  FSEIS  vdiich  has  been  circulated 
for  public  review  and  comment.  The  site  has  no  known  historic  use  for 
dredged  material  disposal.  The  disposal  of  metterial  at  the  ocean  disposal 
site  will  occur  between  the  months  of  April  and  November. 

1 .  Description  of  Dredged  Material: 

'Ihe  material  from  the  Oaklcind  Harbor  channels  is  fine  grained  silt, 
sand  and  consolidated  day.  Material  to  be  disposed  has  been  evaluated 
according  to  the  evaluation  criteria  specified  in  the  Ocean  Dump  inn 
Regulations  (40  CFR  227.13).  With  the  exception  of  material  from  the 
Oakland  Inner  Harbor  turning  basin,  the  results  of  water  column  and 
bioassay  tests  indicate  that  the  potential  for  release  into  the  water 
column,  or  bioaocumulaticHi  in  the  marine  environment  is  not  significant 
(See  Appendix  A,  FSEIS).  However,  additional  testing  heis  been  recommended 
by  a  joint  EPA  and  Corps  of  Engineers  technical  panel.  This  additional 
testing  for  the  initial  dredging  and  di^xasal  to  attain  the  38-foot  depth 
and  for  the  total  project  dredging  to  42  feet  will  be  performed  and 
provided  to  EPA,  Region  9  for  their  concurrence.  Elevated  contaminant 
levels  in  the  turning  basin  have  been  identified  and  can  be  treated  as 
being  unacceptable  for  open  water  disposal.  However,  disposal  of  the 
material  from  the  initiail  deepening  of  the  turning  basin  will  not  be 
placed  in  the  aquatic  environment  although  capping  the  potentially 
unsuitcible  materieil  with  the  material  found  to  be  acceptable  for  open 
water  disposal  can  be  performed. 

■1.  General  Compatihilitv  of  the  Material  with  the  Disposal  Site.  The 
disposal  of  approximately  500,000  yd^  of  material  at  the  proposed  ocean 
site,  Site  Bl,  would  not  seriously  reduce  amenities  or  create  hazards  to 
fishing,  navigation,  shorelines,  or  beaches.  Deposition  is  expected  to 
occur  upon  dumping,  and  mounding  will  occur.  The  material  is 
predominantly  fine  grained  silt,  sand  and  consolidated  clay.  Although 
benthic  organisms  will  recolonize  after  cessation  of  disposed,  operations, 
long  term  effects  are  expected  with  alteration  of  bottom  substrate  and  the 
establishment  of  bottom  communities  associated  with  the  fine-grained 
substrate. 

5.  Need  for  Oceem  Disposal.  The  proposed  alternative  for  disposal  of 
dredged  material  from  the  Oakland  Harbor  project  is  necessary  for  the 
completion  of  the  authorized  project.  As  originally  planned,  dredged 
material  from  the  Oakland  Hcirbor  deepening  project  was  to  be  disposed  at 
the  Alcatraz  di^xjsal  site  in  San  Francisco  Bay.  However,  an  existing 
accumulation  of  material  at  the  Alcatraz  site  has  created  a  situation 
where  disposal  of  the  Oakland  Harbor  material  would  greatly  reduce 
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capacity  of  the  site  and  would  jeopardize  it's  use  for  maintenance 
dredging.  Other  in-Bay  sites  and  ether  di^osal  manangement  plans  for  the 
Alcatr2iz  site,  land  di^xDsal,  and  ocean  disposal  have  all  been  examined  as 
possible  options.  In-Bay  disposal  for  the  estimated  7.0  million  yd^  is 
not  possible  at  this  time  due  to  the  non-availability  of  other  appropriate 
di^xjsal  sites,  and  there  are  no  known  land  disposal  sites  which  could 
accommodate  estimated  7.0  million  yd^.  Therefore,  the  authorized 
Oakland  Harbor  Project  can  only  be  accomplished  thru  ocean  disposal. 

6.  Effects  of  Prohibition  of  Ocecui  Disposed.  Disposal  at  the  vicinity  of 
Site  B1  is  proposed  due  to  reasons  stated  in  paragraph  5  above.  If  ocean 
di^X)Scil  is  pr^ibited,  dredging  of  the  authorized  project  could  not  take 
place. 

7 .  Environmental  _ Impacts  g t_ _ Ocean  Disposal. 

a.  Esthetics.  The  dispos.al  of  ttie  proposed  dredged  material  at  the 
vicinity  of  Site  B1  would  not  result  in  an  unacceptable  esthetic 
nuisance.  Thk^  is  b«('<iuse  the  dredged  material  is  much  denser 
than  sea  water  -and  will  fall  to  the  bottom  upon  disposal  within 
the  site;  no  visible  turbid  surface  plume  should  last  for  more 
than  a  few  mi  nut  f 

t>-  Recreational  He’sgurces.  Although  the  area  adjacent  to  and 
including  Site  B1  is  used  for  recreation  (e.g.  sailing  and  sport 
fishing),  dispo;vb  .h  the  vicinity  of  Site  B1  is  not  expected  to 
have  a  long  tei-m  impact,  on  recreational  values.  There  would  be  a 
minor  temporary  di.sturtaance  to  recreation  during  disposal.  Boats 
will  have  to  avoid  tire  disposal  barges  and  the  catch  success  of 
sport  fishing  wi'l  to  affected  during  disposal.  These  effects 
will  be  limited  the  immediate  vicinity  of  the  disposal  area 
bfjcause  the  mater  i, is  expected  to  settle  rapidly.  No  change  in 
economic  values  are  expected  because  no  long  term  effects  to 
esthetics  or  sport  fishing  are  expected. 

c.  Commercial  Meirine  He^prees.  Disposal  at  the  vicinity  of  Site  B1 
is  not  expected  to  have  a  long  term  impact  on  commercial  marine 
resources  (e.g.  hattomfish,  Dungeness  crab,  salmon)  of  nearby 
coastal  areas,  open  ocean  areas,  or  estuarine  areas.  This  is 
because  the  disposed  material  is  expected  to  settle  to  the  bottom 
rapidly  and  therefore  the  primary  impact  of  the  disposal 
operation  will  be  only  a  short-term  and  temporary  increase  in 
turbidity  and  disra^rtion  of  organisms  in  the  water  column.  The 
only  long  tei  m  impact  expected  is  the  modification  of  bottom 
substrate  eind  associ.^ted  benthic  organisms.  Long  term  changes 
^l^e  expected  because  a  different  community  of  benthic  organisms 
will  reoolonize  the  newly  dc^posited  substrate  after  cessation  of 
disposal  activities. 
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d.  Navigation.  Commercial  oi  recreational  navigation  will  not  be 
effected  by  di^oscil  at  the  vicinity  of  Site  B1  since  the  site  is 
located  outside  of  b<*h  the  precauticriary  area  and  the  submarine 
operating  area.  In  addition,  cilthough  mounding  of  material  is 
expected  to  occur,  use  of  the  site  will  not  impact  the  normal 
flow  of  incoming  and  outgoing  vessel  movements. 

e.  Mineicil  Resources.  There  is  no  known  development  of  mineral 
resources  in  the  area  including  and  immediately  adjacent  to  Site 
Bl.  There  are  no  adverse  impacts  on  existing  uses.  Initial 
coordination  with  the  Minerals  Management  Service,  U.  S. 
D^artment  of  the  Interior  indicated  that  the  proposed  CDS  is 
within  a  lease  sale  block  (No.  463)  with  exploration  potential. 
Mineral  Management  Service  has,  however,  stated  that  disposal  of 
dredged  matterial  at  Site  Bl  would  not  conflict  with  planned  lease 
sales. 

f.  Cultural  Resources.  Based  on  a  record  and  literature  search, 
there  are  no  recorded  cultural  resources  in  the  area  including 
and  adjacent  to  Site  Bl. 

g.  Water  Quality.  Sediments  from  the  project  have  been  tested  in 
accordance  with  evaluation  procedures  for  Section  103  as 
described  in  the  Corps'  Management  Strategy  and  Decision  Making 
Framework  for  dredged  material.  Approximately  270,000  yd^  of 
fine-grained  consolidated  material  within  the  turning  basin  at 
the  terminus  of  the  Inner  Harbor  Channel,  known  as  the  Schnitzer 
Steel  and  Todd  Shipyard  areas,  is  potentially  unsuitable  for 
unrestricted  open  water  disposal  because  of  potential 
contaminaticn  cind  bioaccumulation.  The  degree  of  contamination 
cannot  be  determined  without  time  consuming  additional  biological 
testing,  v^ch  would  delay  the  start  of  the  project  construction 
for  the  38-foct  depth.  The  material  will  therefore  be  treated  as 
if  it  were  known  to  be  contaminated.  Although  an  appropriate 
control  measure  for  potential  water  quality  effects,  referred  to 
cis  capping,  can  be  accomplished,  the  material  from  the  initial 
dredging  of  material  for  the  38-foot  depth  will  not  be  disposed 
at  the  open  water  ocean  site.  Capping  of  potentially  unsuitable 
material  will  be  considered  and  investigated  in  detail  for  the 
42-foot  project  dredging  and  related  disposal.  Additional 
confirmatoiry  testing  will  be  performed  to  demonstrate  the 
suitability  of  the  material  for  ocean  disposal  for  the  38-foot 
depth.  Only  material  found  to  be  acceptable  for  ocean  disposal 
will  be  disposed  at  the  designated  site. 

Based  on  the  evaluation  of  test  data,  no  water  quality  standards 
would  be  exceeded  as  a  result  of  disposal  of  this  material  at 
the  site.  Hence,  no  unacceptable  environmental  effect  would 
occur.  The  material  is  not  expected  to  contain  elevated 
concentrations  of  contaminants  that  can  be  released  to  the  water 
column. 
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Chemical  testing  and  the  physiccil  nature  of  the  5.7  million  c.y. 
of  non-cx3ntaminated  dredged  material  indicate  that  there  are  no 
pollutants  present  in  other  than  trace  aunounts  which  may  have  an 
adverse  affect  on  humans  directly  or  through  food  chain 
interactions.  It  is  unlikely  that  pathogenic  organisms  which  may 
cause  a  public  health  hazard  either  directly  or  through 
oorttamination  of  fisheries  or  shellfisheries  are  present  in  the 
proposed  dredged  material. 

8.  Determinaticn  and  Finding.  The  District  Engineer  has  reviewed  the 
envircyimental  documents  for  the  authorized  dredging  of  the  Oakland  Harbor 
project,  and  the  Section  103  Ocean  Disposeil  Eveduation  Report.  He  has 
found  that: 


a.  The  proposed  transportaticsr  of  this  dredged  material  for  the 
purpose  of  disposing  in  ocean  waters  at  the  vicinity  of  Site 
B1  is  not  expected  to  unreasonably  degrade  or  endanger  human 
headth,  welfare,  or  amenities  or  the  marine  environment , 
ecological  system,  or  economic  potentialities. 

b.  No  practicable  alternative  locations  and  methods  of  disposal 
or  recycling  aire  available  which  would  have  less  adverse 
environmental  impact  or  potential  risk  to  the  environment 
than  ocean  disposal  at  the  vicinity  of  Site  Bl. 

c.  Prohibition  of  the  use  of  Site  Bl  for  disposal  of  the 
material  would  adversely  affect  the  authorized  Oakland 
Harbor  navigation  project,  and  would  not  allow  the  channels 
deepening  to  occur. 

10.  The  proposed  tran^ortation  of  this  dredged  material  for  the  purpose 
of  dumping  it  in  ocean  waters  has  been  evaluated.  It  has  been  determined 
that  the  proposed  dumping  will  net  unreascmiably  degrade  or  endanger  human 
health,  welfare,  or  amenities  or  the  marine  environment,  ecological 
system,  or  economic  potentialities.  In  making  this  determination,  the 
criteria  established  by  the  Administrator,  EPA,  pursuant  to  Section  102(a) 
of  the  Marine  Protection,  Research,  and  Sanctuaries  Act  of  197  2  was 
applied. 


11.  Please  communicate  the  information  herein  to  any  person  (s)  known  by 
you  to  be  interested  and  who  did  not  receive  a  copy  of  this  notice. 
Comments  on  the  proposed  oceein  disposal  should  be  made  in  writing  and 
ra^liled  to  the  letterhead  eiddress  (as  found  on  the  front  page)  and  should 
be  received  within  15  days  from  the  date  of  this  nctice.  If  you  have  any 
questions  ocnoeming  this  notice,  please  contact  Mr,  Rod  Chisholm  of  my 
staff  at  (415)  974-0443). 


'.y 


/Galen  H.  ,^nagi^^ra 
'Colonel,  !)Zorps  of  Engineers 
District  Engineer 
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ABSTRACT 


The  purpose  of  this  i-eport  is  to  reconmend  for  construction  a 
plan  of  improvement  for  Oakland  Harbor,  in  order  to  permit  safe  amd 
more  efficient  navigation  of  container  vessels.  Construction  of  both 
the  Oakland  Outer  Harbor  Deepening  Project  and  the  OaJcIand  Inner 
Harbor  Deepening  Project  was  authorized  by  the  Water  Resources 
Development  Act  of  1986,  99th  Congress,  2nd  Session,  PL99-662. 

The  Port  of  Oakland  is  a  complete  transportaticn/distribution 
center  with  access  to  modem  marine  terminals  specializing  in 
containerized  shipments.  This  world  class  port  is  the  largest  on  San 
Francisco  Bay,  and  one  of  the  largest  container  ports  on  the  west 
coast.  The  Port  of  Oakland  consists  of  an  Outer  Harbor,  a  Middle 
Harbor  and  an  Inner  Harbor.  The  entrance  channel  to  all  three  is 
known  as  the  Bcir  Channel,  and  will  be  included  in  the  Oakland  Cuter 
Harbor  portion  for  purposes  of  this  Design  Memorandum. 

Oakland  Outer  Harbor  includes  the  Oakland  Bar  Channel,  an  Outer 
Harbor  Entrance  Channel,  an  Outer  Harbor  Turning  Basin  Reach,  and  t.he 
North  End  Reach.  The  recommended  plan  of  improvement  for  Oakland 
Outer  Harbor  would  deepen  the  existing  3.4-mile  Outer  Harbor  Channel 
from  35  feet  below  MLLW  to  42  feet  below  MLLW,  and  to  relocate, 
deepen  and  enlarge  the  turning  basin. 


Oakland  Inner  Harbor  is  3.5  miles  long.  It  includes  an  Inner 
Harbor  Entrance  Reach,  an  Inner  Harbor  Reach,  the  Brooklyn  Basin 
Reach,  Park  Street  Reach  and  a  Tidal  Canal  that  connects  with  San 
Leandro  Bay  at  Project  Mile  8.5.  The  recommended  plan  of  improvement 
for  Oakland  Inner  Harbor  would  deepen  approximately  four  miles  of 
channel  between  the  Entrance  Channel  reach  and  the  Clay  Street  Pier 
from  35  feet  below  MLLW  to  42  feet  below  MLLW.  The  channel  would  be 
widened  at  the  entrance  to  Inner  Harbor,  at  Mile  3  of  the  Inner 
Harbor  Channel  cind  at  the  upper  project  terminus.  In  addition,  a 
turning  basin  would  be  provided. 


The  channel  configuration  for  Oakland  Outer  and  Inner  Harbors 
was  optimized  by  means  of  a  navigation  simulation  sfudy  which  modeled 
conditions  including  vessel  size  and  maneuverability,  winds,  waves, 
currents,  bottom  and  bank  conditions,  visibility  and  mode  of 
operation. 

Disposal  of  all  new  work  dredged  material  is  proposed  to  be  ar 
the  Ocean  Disposal  Site  B1  located  25  nautical  miles  outside  the 
Golden  Gate.  Maintenance  dredging  will  be  disposed  of  at  the 
existing  Alcatraz  site. 
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PERTINEOT  DATA 

GENERAL  DATA 
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AuthorizaticHi 

Location 
Purpose 
Local  Sponsor 
NAVIGATION  DATA 
Location 

Length 
Depth 

Bottcn  WicJth 
Side  Slopes 
Dredging 
Disposal 
ECDNCmC  DATA 


Total  Project  First  Cost 

$54,000,000 

Asscciated  Costs 

$4,481,000 

Interest  During  Construction 

$3,189,000 

Cperations  cind  Mainterance 

$753,000 

Average  Annual  Cost 

$6,158,000 

Annual  Benefits 

$26,800,000 

Net  Benefits 

$20,642,000 

Benefit/Cost  Ratio 

4.4 

Oakland  CXiter  and  Inner  Hcirtxirs,  California 

Water  Resources  Development  Act  of  1986  Public 
Law  99-662 

Alameda  County,  California 
Navigation  Improvements 
Port  of  Oakland 

East-Central  San  Francisco  Bay  near  the  Cities 
of  Oakland  and  Alameda,  California 

7.4  miles 

42  feet  belcw  MIIW 
Varies 

1  Verticail  to  3  Horizontal 

6.5  million  cubic  ycirds 
Ocean,  Site  B1 
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SECTION  ONE 


1.  -  INTRODUCTION 

1.1.  -  Project  Purpose 

The  Oakland  Harbor  channels  are  no  longer  adequate  to 
'fficiently  and  cost-effectively  accommodate  modern  deep-draft 
vessels.  The  recommended  project  will  improve  navigationcLL  safety 
and  efficiency  of  vessel  movement  in  the  harbors.  The  proposed 
construction  will  reduce  the  potential  for  vessel  collisions  and 
groundings,  and  will  eliminate  tided  delays  by  deepening  and  widening 
the  channels. 

1.2.  -  Project  Location 

The  project  cirea  of  Oakland  Harbor  is  on  the  eastern  shore  of 
central  San  Frcincisco  Bay,  in  Alameda  County.  The  Outer  Harbor 
Channel  is  immediately  south  of  the  San  Francisco-Oakland  Bay  Bridge 
and  the  Inner  Harbor  Channel,  locally  called  "The  Estuary",  is 
developed  in  the  natural  estuary  of  San  Antonio  Creek  which  is 
extended  l£indward  to  Brooklyn  Basin  and  separates  the  City  of  Alameda 
from  the  City  of  Oakland. 

1.3.  -  Existing  Navigation  Improvements 

Ln  the  Oakland  Outer  Harbor,  existing  improvements  consist  of  a 
main  waterfront  deep-draft  channel  originating  in  the  natural 
deepwater  of  the  Central  Bay  just  southeast  of  Yerba  Buena  Island, 
and  extending  across  Oakland's  bay  frontage.  The  existing 
5.5-kllometer  (3.4-mile)  long  channel  is  maintained  at  a  depth  cf 
-10.7  meters  (35  feet)  MLLW.  The  Oakland  Bar  Channel,  1.1-kilometer 
(0.7-mile)  long  and  240  meter  (800  feet)  wide,  provides  an  approach 
to  the  junction  of  the  Oakland  Outer  and  Inner  Harbor  Channels.  The 
Outer  Harbor  Channel  continues  for  1.6  kilometers  (1  mile),  varying 
from  240  to  180  meters  (800  to  600  feet)  in  width,  then  "doglegs"  for 
0.2  kilometer  (0.1  mile)  at  a  width  of  185  meters  (600  feet).  Next, 
the  1.3-kilometer  (0.8-mile)  channel  configuration  is  used  as  a 
turning  basin,  followed  by  a  290  meter  (950  foot)  wide  channel  0.3 
kilometer  (0.5  mile)  long.  After  an  aibrupt  right  turn,  the  channel 
width  tapers  to  210  meters  (700  feet).  Approximately  580  meters 
(1,900  feet)  of  the  Bay  Area  Rapid  Transit  (BART)  Transbay  Tube 
crosses  under  the  northeasterly  aligned  1.6-kiloneter  (1.0-mile)  long 
Entrance  Channel  at  a  29°  angle  to  the  channel  cilignment  where  the 
channel  has  ncirrowed  to  about  210  meters  (700  feet)  in  width.  See 
Figure  1- 

Ociklcind  Inner  Hairbor  branches  easterly  from  the  entrance  cf  the 
Outer  Harbor,  with  the  initial  0.8-kilometer  (0.5-mile)  length 
located  in  the  City  of  San  Francisco.  It  continues  along  the  common 
boundary  of  the  Cities  of  Oakland  and  Alamieda,  and  consists 
essentially  of  an  improved  estuary  channel  10.7  meters  (35  feet)  deep 
and  180  to  240  meters  (600  to  300  feet)  wide,  and  Lncludes  widened 
areas  and  a  turning  basin  contiguous  with  the  tidal  c.hannel  at  the 
eastern  terminus  of  the  In.ner  Harbor.  These  improvements. 


all  maintained  at  an  elevation  of  -10.7  meters  (35  feet)  MLLW, 
include  parallel  rockfill  jetties  about  2.4  kilometers  (1.5  miles) 
long  located  near  the  waterway's  entrance.  A  channel  is  also 
maintained  at  7.6  meters  (25  feet)  deep  and  90  meters  (300  feet)  wide 
around  the  north  side  of  Government  Island  (Fig  2). 

1.4.  -  Prior  Reports 

Oakland  Inner  Harbor  Calitomia.  Deep-Draft  Navigation  Final 
Fea.^ibilitv  Study  and  Environmental  Impact  Statement  -  Arril  1984. 
The  Fined  Feasibility  Study  for  Oakland  Inner  Harbor  was  prepared 
under  the  direction  of  a  Congressioncil  Resolution  dated  May  10, 
1977.  The  draft  Feasibility  Report  recommended  an  optimum  depth  for 
the  Inner  Harbor  of  13.1  meters  (43  feet)  below  Mean  Lower  Low  Water 
(MLLW).  Revisions  of  the  benefits  by  the  Board  of  Engineer  for 
Rivers  and  Harbors  (BERH)  indicated  an  cptimum  depth  of  12.8  meters 
(42  feet)  and  inclusion  of  the  turning  basin. 

Oakland  Outer  Harbor  California,  Deep-Draft  Navigation 
Improvements  -  Feasibility  Report  -  February  1977.  The  Feasibility 
Report  was  prepared  under  direction  of  the  House  Resolution  dated  14 
June  1973,  The  study  was  undertaken  as  an  interim  report  under  the 
San  Francisco  Bay  In-Depth  Study.  The  Feasibility  Report  determined 
that  it  was  in  the  best  interest  of  the  Federal  Government  to  provide 
a  wider  channel  and  turrdng  basin  area  deepened  to  -12.8  meters  (42 
feet)  MLLW. 

Oakland  Inner  Harbor  -  General  Design  Memorandum  Mo.  1  -  October 
1970,  Revised  December  1972.  Oakland  Inner  Harbor  has  been  developed 
over  many  years.  The  first  improvements  were  authorized  in  1374. 
The  present  c.hannel  was  constructed  in  accordance  with  the  1972 
General  Design  Memorandum.  This  provided  for  11.1  kilometers  (6.9 
miles)  of  Inner  Harbor  Channel  to  a  depth  of  -10.7  meters  (35  feet). 


SECTION  TWO 


2.  -  PROJECT  AUTHORIZATION  AND  RECOMMENDED  PLAN 

2.1.  -  Project  Authorization 

Construction  of  both  the  Oakland  Outer  and  Inner  Harbor 
Deepening  Projects  was  authorized  by  the  Water  Resources  Develcpraent 
Act  of  1986,  99th  Congress,  2nd  Session,  Public  Law  99-662. 

2.2.  -  Authorized  Plan 

The  plan  authorized  for  Oakland  Outer  Harbor  in  1986  called  for 
widening  and  deepening  of  the  existing  S.S-kilometer  (3.4-mile) 
Ocikland  Outer  Harbor  Channel  to  -12.8  meter  (42  feet)  MLLW.  The 
width  of  the  Outer  Harbor  Entrance  Channel  would  vary  from  340  to  240 
meters  (1,100  to  800  feet).  The  next  1.4  kilometers  (0.9  mile)  would 
be  widened  to  eliminate  the  "dogleg"  and  to  form  a  turning  basin  550 
meters  (1,800  feet)  in  diameter.  The  next  0.8  kilometers  (0.5  mile) 
would  be  reduced  to  260  meters  (850  feet)  in  width,  and  the  0.5 
kilometer  (0.3  mile)  long  sharp  right  turn  would  be  tapered  to  13  0 
meters  (600  feet)  because  of  channel  constrictions.  This  plan  would 
require  the  dredging  of  approximately  3.75  million  cubic  meters  (4.9 
million  cubic  yards)  of  bottom  sediments,  which  would  be  disposed  of 
at  the  Alcatraz  Site  SF-11  during  the  ebb  tide  cycle.  Maintenance  of 
the  channel  would  result  in  the  dredging  and  disposal  of  an 
additional  67,000  cubic  meters  (83,000  cubic  yards)  cf  material 
annually.  Channel  widening  would  require  an  extension  of  the  stone 
blanket  protection  over  the  Bay  Area  Rapid  Transit  (BART)  Transbay 
Tube,  cind  the  relocation  of  six  anode  trays  and  support  platforms. 

The  authorized  plan  for  Oakland  Inner  Harbor  called  for 
deepening  the  existing  navigational  channels  from  -10.7  meters  (35 
feet)  to  -12.8  meters  (42  feet)  MLLW,  between  the  Oakland  Inner 
Hcirbor  Entrance  Channel  and  the  Clay  Street  Pier  at  Project  Mile 
4.4.  The  channel  width  would  taper  from  360  meters  (1,175  feet)  to 
160  meters  (525  feet)  at  the  Entries  Channel,  and  then  narrow  to  14  0 
meters  (460  feet)  between  the  rubblemound  jetties.  Bend  widening  at 
Project  Mile  3.0  (4.8  kilometers)  would  provide  the  minimum  clearance 
for  a  vessel  with  an  overall  length  of  290  meters  (9  60  feet)  to 
safely  navigate  a  27°  turning  angle.  The  widened  area  varies  from 
270  to  180  meters  (900  to  600  feet).  A  370-meter  (1,200-foot) 
diameter  turning  basin  would  be  provided  between  the  American 
Presidents  Lines  and  the  Chaurles  P.  Howeurd  terminals.  The  upper  end 
of  the  project,  adjacent  to  the  Charles  Howard  terminal,  would  be 
widened  ranging  from  220  to  300  meters  (700  to  1,000  feet).  This 
plan  would  require  the  dredging  and  disposal  of  3.36  million  cubic 
meters  (4.4  million  cubic  yards)  of  material,  which  would  be  disposed 
of  at  Alcatraz.  The  annual  maintenaince  with  this  project  would 
require  the  dredging  cind  disposal  of  an  additional  54,000  cubic 
meters  (70,000  cubic  yards)  of  material. 
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2.3. 


Recomme.nded  Plan 


For  the  Oakla.nd  Outer  Harbor,  the  recommended  plan  of 
improvement  calls  for  deepening  the  harbor  from  -10.7  meters  (35 
feet)  to  -12.8  meters  (42  feet)  MLLW  and  widening  the  south  side  of 
the  Bar  Chemnel  from  240  to  270  meters  (800  feet  to  900  feet).  The 
apex  of  the  bend  between  the  Bar  and  Entrance  Channels  will  be 
removed,  and  the  north  side  of  the  channel  widened.  The  knoll 
adjacent  to  the  end  of  the  Seventh  Street  Complex  is  recommended  for 
removaL  The  "dogleg"  at  the  northeastern  end  of  the  Seventh  Street 
Terminal  will  be  eliminated,  and  the  turning  basin  will  be  relocated 
and  enlarged  by  widening  the  north  side  of  the  channel  opposite 
berths  32  and  33  (formerly  D  aind  E)  in  the  Matson  Terminal  near 
Project  Mile  2.0  (3.2  kilometers).  At  Project  Mile  2.25  (3.5 
kilometers),  approximately  580  meters  (1,900  feet)  of  channel  will  be 
widened  110  meters  (350  feet)  to  accommodate  the  existing  wharf.  In 
the  final  1,4  00  meters  (4,600  feet)  of  the  project,  the  berths  will 
be  widened  to  38.1  meters  (125  feet),  which  will  narrow  the  channel 
to  a  width  which  varies  from  260  to  180  meters  (850  to  600  feet). 
See  Plates  1  and  2. 

Modifications  to  the  BART  appurtenances  will  not  be  necessary 
due  to  channel  realignment  t.hat  resulted  from  the  navigation 
simxiLation  study  conducted  by  CAORF  (see  Section  3.11  and  Appendix 
D).  Channel  widening  called  for  in  the  Feasibility  Report  required 
fcur  anode  array  platforms  to  be  relocated,  along  with  their  cathodic 
protection  cables  which  connect  to  the  BART  Transbay  Tube.  The 
simulation  study  was  performed  to  provide  the  minimum  dimensions 
required  for  safe  and  efficient  ship  transit  through  the  Bar  and 
Outer  Harbor  entrance  Channels.  The  Recommended  Plan  widens  the 
Entrance  Channel  west  of  the  BART  tube.  The  only  BART  facilities 
that  would  be  affected  by  this  project  are  anode  cables  which  cross 
the  channel.  These  Ccibles  are  deeper  than  -16.8  meters  (55  feet) 
MLLW.  The  Transbay  Tube  is  over  18.3  meters  (60  feet)  below  MLLW. 
Coordination  with  BART  officials  has  been  made  and  the  BART  District 
is  in  agreement  that  the  modifications  will  not  be  required. 

For  the  Oakland  Inner  Harbor,  the  recommended  plan  of 
improvement  specifies  the  deepening  of  the  Inner  Harbor  channel  from 
-10.7  meters  (35  feet)  to  -12.8  meters  (42  feet)  MLLW  between  the 
Entrance  Channel  reach  and  the  Clay  Street  Pier,  a  distance  of 
approximately  6.4  kilometers  (4  miles).  (Refer  to  Plates  3  thru  6). 
The  recommended  plan  also  includes  widening  within  the  Entrance 
Channel  Reach  as  follows: 

The  northern  channel  boundary  will  be  moved  northward  to 
coincide  with  the  U.S.  Pierhead  and  Bulkhead  line  off  the  e.nd  of  the 
Seventh  Street  Termincil,  and  then  taper  in  to  meet  the  existing 
channel  limit  at  approximate  Project  Mile  1.0  (1.6  kilometers). 

The  southern  channel  boundary  will  be  shifted  south  by  61.0 
meters  (200  feet)  at  the  turn  into  the  Entrance  Reach,  and  by  4  5.7 
meters  (150  feet)  beyond  the  turn.  East  of  the  mouth  of  the  Middle 
Harbor,  the  widened  channel  will  taper  in  to  meet  the  existing 
channel  limit  at  approximate  Project  Mile  1.0  (1.6  kilometers). 
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The  modifications  described  above  result  in  a  channel  width  of 
360  meters  (1,180  feet)  off  the  southeast  comer  of  the  Seventh 
Street  Terminal  which  transitions  to  220  meters  (720  feet)  at 
approximately  Project  Mile  1.0  (1.6  kilometers).  The  channel  then 
gradually  narrows  to  a  minimum  width  of  130  meters  (435  feet)  between 
the  stone  jetties  near  Project  Mile  1.6  (2.6  kilometers),  then  widens 
to  140  meters  (460  feet),  and  flares  out  to  175  meters  (575  feet)  at 
the  beginning  of  the  channel  bend  opposite  the  terminals  for  the 
American  Presidents  Lines.  This  channel  bend  will  be  widened  to  a 
maximum  width  of  270  meters  (900  feet),  and  then  taper  to  180  meters 
(600  feet)  to  meet  the  existing  width  of  the  channel.  Additional 
project  features  include  providing  a  370-meter  (1,200-foot)  diameter 
turning  basin  between  the  Schnitzer  Steel  Products  Company  and  the 
Alameda  Gateway  Properties,  and  providing  a  300-meter  (1,000-foot) 
radius  fan-shaped  area  adjacent  to  the  eastern  end  of  the  Charles  P. 
Howard  Terminal.  The  project  reach  will  terminate  approximately  170 
meters  (550  feet)  west  of  the  Webster  Street  tube. 

The  existing  U.S.  Navy  Sanitary  Sewer  Export  Maiii,  a 
40.6-centimeter  (16-inch)  diameter  cast  iron  pipe  located  under  the 
Inner  Harbor  Channel  at  approximate  Project  Mile  2.5  (4.0 
kilometers),  must  be  lowered  to  accommodate  the  proposed  channel 
improvements.  Dredging  of  the  ship  channel  necessitates  relocation 
of  the  existing  sewer  mcdn  from  an  invert  elevation  of  -13.7  meters 
(45  feet)  MLLW  to  a  depth  approximately  3.7  meters  (12  feet)  lower. 

Approximately  5.0  million  cubic  meters  (6.5  million  cubic  yards) 
of  material  will  be  dredged  from  the  Federal  portion  of  Oakland 
Harbor  Channel  Dredged  material  will  be  disposed  of  at  Site  Bl,  an 
ocean  disposal  site  located  approximately  4  6.0  kilometers  (24.9 
nautical  miles)  outside  the  Golden  Gate. 

The  original  dredging  concept  was  to  use  hydraulic  cutter.head 
dredges  only  for  both  Inner  and  Outer  Harbors.  The  Outer  Harbor 
dredged  spoils  were  restricted  to  ebb  tide  disposal  only.  The 
present  dredging  concept  calls  for  dredging  with  clamshell  and 
disposal  at  the  designated  ocean  site  Bl. 
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SECTION  THREE 


3.  -  BASIS  OF  DESIGN 

3.1.  -  Geology 

Oakland  Harbor  is  situated  in  a  natural  depression  or  drainage 
area  in  the  broad,  low-lying  plain  bordering  the  eastern  shores  of 
San  Francisco  Bay.  Ground  level  elevation  in  the  vicinity  of  the 
harbor  ranges  from  sea  level  to  approximately  9.1  meters  (30  feet). 
The  bedrock  beneath  the  Bay  plain,  consisting  of  Franciscan  sandstone 
and  shale,  forms  a  trough-like  depression  which  cants  eastward.  The 
Oakland  Harbors  have  been  excavated  into  late  Pleistocene  emd  Recent 
sediments  of  eastern  San  Francisco  Bay.  Recent  sediments  deposited 
in  the  bay  consist  of  very  soft  to  soft  silty  clays  and  loose  silty 
and  clayey  sands,  and  are  commonly  referred  to  as  Younger  Bay  Mud,  or 
just  Bay  Mud.  The  Younger  Bay  Mud  varies  in  thickness  from  a  few 
meters  along  the  shoreline  to  greater  than  15.2  meters  (50  feet)  at 
the  entrance  to  the  Oakland  Outer  Harbor.  The  Younger  Bay  Mud  has 
been  undergoing  deposition  in  the  Oakland  area  for  approximately  the 
last  6,000  to  8,000  years.  Underlying  the  Younger  Bay  Mud  is  the 
dense  to  very  dense,  fine  grained  Merritt  Sand,  probably  a  beach 
sand,  and  stiffer  clays  with  interbedded  sands  of  the  Posey  Formation 
(upper  part  of  the  Older  Bay  Mud).  Both  the  Merritt  Sand  and  the 
upper  part  of  the  Older  Bay  Mud  are  late  Pleistocene  deposts.  The 
stiff  clays  of  the  upper  part  of  the  Older  Bay  Mud  are  considered  to 
be  overconsolidated  and,  therefore,  may  have  either  had  a  greater 
thicicness  of  sediment  overlaying  them  or,  more  probably,  were  exposed 
to  consolidation  by  desiccation  during  a  lower  sea  level  stand.  A 
lower  staind  of  sea  level  would  have  been  caused  by  a  glacial  ice 
sheet  advance  during  the  Wisconsiin  glacial  period.  The  Older  Bay  .Mud 
under  the  Oakland  Harbor  area  is  considerably  thicker  than  the 
Younger  Bay  Mud.  Bedrock  is  as  deep  as  -132  meters  (433  feet)  MLLW, 
and  may  be  deeper  under  the  Oakland  Outer  Harbor. 

The  Older  Bay  Mud  consists  of  the  Alameda,  San  Antonio  and  Posey 
formations.  The  Alameda  formation  is  Middle  Pleistocene  in  age  and 
is  a  thick  section  of  stiff  to  very  stiff  alluvial  and 
marine-estuarine  sediments  with  gravelly  and  sandy  layers  and 
lenses.  The  San  Antonio  formation  is  Upper  Pleistocene  in  age  and 
consists  of  very  stiff  to  stiff  marine-estuarine  clays,  probably 
deposited  during  the  Sangamon  interglacial  period,  70,000  to  100,000 
years  ago.  Overlying  the  San  Antonio  formation  is  the  Posey 
formation  which  consists  of  stiff  clays  with  sand  layers  and  lenses. 
There  appears  to  be  a  sa.nd  layer  near  its  base. 

3.2.  -  Seismicity 

Oaklcind  Harbor  lies  on  the  eastern  side  of  the  San  Francisco  Bay 
region,  an  area  of  high  seismic  activity.  The  Oakland  Outer  Harbor 
project  lies  7.2  to  11.3  kilometers  (4.5  to  7.0  miles)  west  of  the 
Hayward  Fault  <.md  18.5  to  22.5  kilometers  (11.5  to  14  miles)  east  of 
the  San  Andreas  Fault  which  traverses  the  Scin  Francisco  Peninsula. 
Both  faults  have  a  right  Lateral,  strike- slip  sense  of  movement  and 


GDM-9 


trend  in  a  general  north/northwest  direction.  Because  of  the  low 
strength  of  the  Bay  mud  and  comparably  steep  cut  slopes  in  the 
existing  harbor  area,  it  is  assumed  that  local  slope  failures  will 
occur  during  moderate  to  strong  earthquakes. 

3.3.  -  Soils 

Subsurface  soils  explorations  were  performed  to  classify  the 
soils  within  the  immediate  project  area.  The  soils  encountered  were 
soft,  silty  clays  and  loose,  silty  and  clayey  sands  of  the  Younger 
Bay  Muds,  stiff,  sandy  to  silty  clays  of  the  Older  Bay  Mud  with 
interbeds  of  medium  dense  to  dense,  silty  and  clayey  sands,  and  dense 
to  very  dense,  fine-grained  Merritt  Sand.  The  Merritt  Sand, 
generally  a  silty  sand,  can  vary  locally  to  a  poorly  graded,  fine 
sand  or  to  a  clayey  sand.  See  Appendix  B. 

3.4.  -  Side  Slopes 

Oakland  Outer  Harbor.  The  undrained  shear  strength  of  the  soft, 
plastic  clays  was  taken  as  1,500  kgs/sq.  meter  (300  psf)  based  on 
laboratory  test  results.  The  strength  (angle  of  internal  friction) 
for  sands  and  slightly  plastic  silty  sands  was  chosen  as  32°,  with 
a  shear  strength  (cohesion  value)  of  240  kgs./sq.  meter  (50  psf). 
Slope  stability  analyses  were  run  using  the  Modified  Swedish  Arc 
Method  and  side  slopes  of  three  horizontal  to  one  vertical.  The 
design  slope  in  soft,  plastic  clays  has  a  static  factor  of  safety  of 
2.48,  but  is  unstable  under  dynamic  conditions  with  a  seismic 
coefficient  of  0.15.  The  limiting  value  for  maintaining  a  safety 
factor  of  approximately  1.14  for  the  slope  in  soft,  plastic  clays  is 
a  seismic  coefficient  of  0.08.  The  design  slope  in  sands  and 
slightly  plastic,  silty  sands  has  a  static  factor  of  safety  of  3.22 
and  is  stable  under  dynejaic  conditions  with  a  seismic  coefficient  of 
0.15.  A  seismic  coefficient  of  0.24  is  the  limiting  value  for 
maintaining  a  safety  factor  of  approximately  1.13  for  the  slope  in 
sands  and  slightly  plastic,  silty  sands.  A  major  seismic  event  in 
the  project  vicinity  could  be  expected  to  cause  slight  sloughing  of 
the  side  slopes  in  the  sands. 

.  Oakland  Inner  Harbor;  Slope  stability  analyses  were  performed 
for  the  existing  riprap  slopes  within  the  entrance  channel,  for  the 
slope  at  the  Naval  Air  Station  Fuel  Pier  and  for  the  IV: 3 H  design 
slope  of  the  channel  deepening  along  the  toe  of  the  existing  slopes. 
These  sites  are  considered  critical  areas  due  to  the  lateral 
restrictions  within  the  channel  boundary  limits.  A  IV: 3 H  design 
slope  is  selected  because  of  these  restrictions  and  the  need  for  some 
stability  under  minor  seismic  conditions.  The  undrained  shear 
strength  of  the  soft,  plastic  clays  and  silts  is  taken  as  1,500 
kgs./sq.  meter  (300  psf),  based  on  leiboratory  test  results.  The 
strength  (angle  of  internal  friction)  for  nonplastic  silts  and  sands 
is  chosen  as  31°  with  no  cohesion.  Slope  stability  analyses  were 
performed  using  the  Modifed  Swedish  Arc  Method.  The  design  slope  in 
the  soft,  plastic  clays  and  silts  has  a  static  factor  of  safety  of 
1.86,  but  is  unstable  under  dynamic  conditions  with  a  seismic 
coefficient  of  0.15.  The  limiting  factor  for  maintaining  a  safety 
factor  of  1.13  is  a  seismic  coefficient  of  0.07.  The  design  slope  in 
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nonplastic  silts  and  sands  has  a  static  factor  of  safety  of  1.31,  but 
is  unstable  under  dynamic  conditions  with  a  seismic  coefficient  of 
0.15.  The  limiting  factor  for  maintaining  a  safety  factor  of  1.04  in 
the  slopes  of  nonplastic  silts  and  sands  is  a  seismic  coefficient  of 
0.04.  The  results  of  the  cinalysis  for  the  existing  slope  provides 
values  equal  to  or  slightly  greater  than  the  vcilues  of  the  design 
slope.  The  factor  of  safety  at  other  locations  within  the  project  is 
expected  to  be  equal  to  or  greater  than  the  values  given  above. 

3.5.  -  Cross  Winds  and  Currents. 

The  maneuverability  of  vessels  in  a  navigation  channel  is 
affected  by  the  external  forces  exerted  by  currents.  The  magnitude 
and  direction  of  these  forces  dictate  to  what  degree  consideration 
should  be  given  to  currents  in  the  design  of  a  navigation  channel. 
When  the  currents  are  generated  parallel  to  the  direction  of  vessel 
motion,  the  momentum  of  the  vessel  will  be  increased  or  decreased, 
depending  on  the  direction  of  current  relative  to  the  vessel.  In 
such  cases,  the  length  of  the  navigation  channel  and  t.he  distance 
required  to  stop  a  vessel  are  crucial.  When  the  currents  are 
perpendicular  to  the  direction  of  motion,  the  vessels  tend  to  move 
laterally  in  the  direction  of  the  current.  In  this  case,  vessels 
must  enter  the  channel  on  the  up- -current  side  to  avoid  being  grounded 
on  the  down-current  bank  of  the  channel.  The  currents  at  the  fork  of 
the  Outer  and  Inner  Harbor  Channels  run  basically  perpendicular  to 
the  channel.  Ebb  currents  run  in  a  northwest  direction  with  maximum 
velocities  exceeding  two  knots,  and  tend  to  set  ships  toward  the 
northern  bank  of  the  channeL  Flood  currents  ran  in  a  southeasterly 
direction  and  are  generally  not  as  critical  as  ebb  currents,  due  to 
their  lower  velocities. 

Winds  also  exert  an  external  force  on  vessels  operating  in  the 
channel,  and  tend  to  set  a  ship  in  the  downwind  direction.  Winds  at 
Oaitland  Harbor  are  predominantly  from  the  west- south  west  through 
west-northwest.  These  adverse  conditions  are  as  shown  on  Fig.  4. 

3.6.  -  Physical  Constraints 

There  cire  no  constraints  to  widening  the  Oakland  Bar  Channel. 
The  Outer  Harbor  Entrance  Channel  is  unconfined  on  the  noroh  side, 
except  for  some  BART  anode  cables  and  array  platforms  located  just 
outside  of  the  existing  channel  slope  near  the  southerly  end  of  the 
Seventh  Street  Terminal.  Berthing  piers  impose  widening  restrictions 
on  the  right  side  at  the  Outer  Harbor  Entrance  Channel  (Seventh 
Street  Terminal),  at  the  "dogleg"  and  at  the  turning  basin.  The 
remaining  1.3-kilometer  (0.8-mile)  reach  is  lined  on  both  sides  with 
piers  parallel  to  the  channel,  .  The  width  of  this  terminal  portion  of 
the  channel  is  the  distance  between  the  outside  edges  of  the  berthing 
areas.  The  Local  Sponsor  plans  to  widen  the  berthing  areas  to  38.1 
meters  (125  feet),  which  will  reduce  the  channel  width  by  30.5  meters 
(100  feet).  This  area  is  restricted  to  one-way  traffic,  and  ships 
er±ering  this  area  must  turn  with  tug  assistance,  when  vessel  length 
allows,  or  back  down  to  the  turning  basin. 
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FIGURE  i 


In  6a)Uand  Inner  Harbor,  existing  piers,  wharves  and  riprapped 
banks  impose  constraints  to  channel  widening  at  many  locations.  The 
channel  is  severely  confined  between  Project  Miles  1.5  and  3.0  (2.4 
and  4.8  kilometers)  due  to  containment  between  two  historical  rubble 
jetties  which  form  the  channel  banks.  The  presently  authorized  width 
of  the  channel  to  Fortmann  Basin  is  180  meters  (600  feet).  A  channel 
bottom  width  of  less  than  180  meters  (600  feet)  exists  at  certain 
constricted  locations  along  the  channel  with  the  current  depth  of 
-10.7  meters  (35  feet)  MLLW.  The  minimum  channel  width  occurs 
between  the  riprapped  banks  near  Project  Mile  1.6  (2.6  kilometers). 
Deepening  the  channel  within  the  confines  of  the  rock  slopes  will 
require  a  further  reduction  in  channel  bottom  width  to  prevent 
undermining  of  the  existing  banks. 

3.7.  -  Description  of  Design  Vessels 

The  vessels  for  which  the  Oakland  Harbor  Channels  were  sized  are 
Third  Generation  Panamax  container  ships.  The  Panama.'<  is  built  in 
two  versions;  the  first  has  a  32.0-meter  (105-foot)  beam,  an  overall 
length  of  260  meters  (860  feet)  and  a  capacity  of  3,000  TEU's 
(twenty-foot  equivalent  units;  a  container  with  diriensions  of  6.1  m  x 
2.4  m  X  2.6  m  [20'  x  8'  x  8-1/2']);  the  second  has  a  32.0-meter 
(105-foot)  beam,  an  overall  length;  of  290  meter  (950  feet)  and  a 
capacity  of  4,000  TEU's.  Maximum  velocities  for  the  two  Panamax 
versions  are  42.6  and  31.5  kilometers/hr.  (23  and  17  knots), 
respectively. 

The  design  vessels  used  for  model  simulation  was  the  Zcon 
containership.  Length  over  all  (LOA)  was  290  meters  (950  feet)  with 
a  beam  of  32.3  meters  (106  feet)  and  a  11.0  meter  (35  foot)  draft. 
The  baseline  vessel  used  for  verifying  the  present  ccnditicns  was  the 
SL-13  (220  m  [723']  LOA,  29  m  [95']  beam  and  9.7  m  [32']  draft). 
Dimensions  of  these  ships  are  as  follows: 


SHIP  TYPE 

BEAM 

OiHRALL  LENGTH 

LOADED 

DRAFT  SPEED 

(ml  ft) 

(m| 

ft) 

(m': 

ft) 

(km/hr i kn) 

Panamax  -  1 

32 1 105 

262 

860 

10 

33 

43  :  23 

Panamax  -  2 

32 1 105 

290 

950 

12 

38 

3  2  '  17 

SL-18 

29|95 

220 

723 

10 

32 

37  1  20 

Econo- ship 

32! 106 

290 

950 

111 

36 

3  3:13 

3.8.  -  Navigation  Requirements 

The  Oakland  Bar  Channel,  an  unconfined,  24  0-meter  (3  00-foct) 
wide  channel  which  provides  ingress  and  egress,  for  ships  operating 
between  San  Francisco  Bay  and  the  Oakland  Harbor  Channels,  is  subject 
to  severe  cross  winds  and  currents  which  make  maneuvering  the  larger 
vessels  very  difficult.  In  response  to  the  concerns  of  bar  pilots, 
widening  of  the  Bar  Channel  was  investigated  as  part  of  the 
navigation  simulation  studies  conducted  for  Oakland  Harbors  See 
Fig.  6 . 


Strong  cross-currents  and  winds  at  the  fork  of  the  Inner  and 
Outer  Harbors,  combined  with  the  knoll  adjacent  to  the  end  of  the 
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Seventh  Street  Terminal  and  the  short  radius  of  the  turn  into  the 
Inner  Harbor,  make  navigation  in  this  area  difficult.  Inbound 
vessels  operating  during  strong  ebb  tides  risk  running  aground  in  the 
shallow  water  off  the  end  of  the  Seventh  Street  Terminal. 

Another  area  of  concern  is  the  Inner  Harbor  channel  bend  at 
Project  Mile  3.0  (4.8  kilometers).  Panamax  vessels  of  260  meter  (860 
feet)  length  are  presently  turned  in  front  of  the  .American  Presidents 
Lines  Terminal.  Because  of  the  restricted  width  of  the  channel,  this 
maneuver  requires  a  highly  skilled  pilot  and  ideal  conditions.  The 
construction  of  a  turning  basin  will  be  required  to  accommodate  the 
290-meter  (950-foat)  design  vessels,  since  they  will  not  be  able  to 
turn  within  the  confines  of  the  existing  channel. 

3.9.  -  One-Way  Design  Considerations 

Upstream  from  the  1.1-kilometer  (0.7-mile)  long  Oakland  Bar 
Channel,  the  1.6-kilometer  (1.0-mile)  long  Outer  Harbor  Entrance 
Channel  is  constrained  to  one-way  ship  passage  when  wind  and  current 
conditions  warrant-  In  addition,  there  are  width  limitations  of  180 
meters  (600  feet)  at  its  northeastern  end  and  160  meters  (530  feet) 
at  the  adjoining  0.2-kilometer  (0.1-mile)  long  "dogleg"  which  make 
maneuvering  the  large  container  ships  an  extremely  difficult  task. 
Following  the  1.3-kilometer  (0.8-mile)  long  widened  area  which  serves 
as  a  turning  basin,  the  remaining  1.3  kilometer  (0.8-mile)  cha.nnel  is 
lined  on  both  sides  with  piers  parallel  to  the  channel,  widening  the 
berthing  areas  to  38  meters  (125  feet)  will  reduce  the  channel  width 
by  30.5  meters  (100  feet).  This  area  is  restricted  to  one-way 
traffic,  and  ships  entering  this  area  must  turn  with  tug  assistance, 
when  vessel  length  allows,  or  back  down  to  the  limited  turning  basin. 

The  Bar  pilots  assert  t.hat  they  will  not  operate  in  a  two-way 
mode  in  the  Bar  Channel,  due  to  severe  cross-currents  in  this  reach. 
Navigation  in  these  currents  requires  the  use  of  various  strategies, 
and  differing  ship  paths,  for  inbound  and  outbound  transits  to  and 
from  the  Harbors,  dependent  on  the  tidal  stage.  The  only  reach  that 
is  available,  at  least  some  of  the  time,  for  two-way  operations  is 
the  Entrance  channel.  Considering  that  a  transit  of  this 
1.6-kilometer  (1.0-raile)-  long  reach  takes  only  ten  minutes,  there  is 
a  BART  anode  tray  platform  about  r'dway  along  the  northern  edge  of 
this  reach  that  would  need  to  be  relocated  if  the  channel  were 
widened,  and  that  ships  cire  required  to  pass  the  vessels  docked  near 
the  end  of  the  Seventh  Street  Terminal  as  far  away  and  as  slowly  as 
possible  so  as  not  to  dcumage  them,  it  is  unjustified  to  operate  the 
Entrance  Channel  in  a  two-way  mode. 

Statistics  in  "Waterborne  Commerce  of  the  United  States",  Part 
4:  Watervays  and  Harbors,  Pacific  Coast,  Alaska  and  Hawaii,  by  t.he 
Water  Resources  Support  Center  indicated  that  a  total  of  10,509 
inbound  and  outbound  vessel  trips  were  made  in  1984  in  Oakland 
Harbor.  This  amounts  to  15  ships  per  day  in  each  direction  in  the 
Bar  Channel.  The  probable  distribution  of  this  traffic,  each  way,  is 
seven  ships  per  day  to  Outer  Harbor  and  eight  to  Inner  Harbor.  Based 
on  this  assumption,  ships  will  enter  the  Bar  Channel  every  48  minutes 
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and  the  Entrance  Channel  evei^’  hour  and  43  ninutes.  Since  traffic  to 
Oakland  is  predominantly  liner  service  which  adheres  to  strict 
cirrival  and  departure  schedules,  there  is  little  likelihood  of  random 
vessel  trips  causing  traffic  congestion. 

One-way  traffic  operations  could  cause  occasional  delays  of  10 
to  15  minutes  if  two  ships  approached  the  channel  concurrently  from 
opposite  directions.  However,  as  the  result  of  a  sur/ey  of  the  major 
stecimship  lines  calling  on  the  Outer  Harbor  terminals  in  the  heavy 
traffic  month  of  July  1986,  the  Port  of  Oakland  noted  that  there  were 
no  passings  in  the  channel  for  the  entire  period. 

In  Oakland  Inner  HcLt±>or,  existing  piers,  wharves  and  riprapped 
banks  impose  constraints  to  two-way  navigation  at  many  locations. 
The  minimum  channel  width  of  approximately  150  meters  (500  feet) 
occurs  between  the  riprapped  banks  near  Project  Mile  1.6  (2.6 
kilometers),  where  deepening  the  channel  within  the  confines  of  the 
rock  slopes  will  require  a  further  reduction  in  channel  bottom 
width.  This  does  not  detract  from  the  usefulness  of  the  channel 
where  one-way  passage  for  large  vessels  is  already  in  effect  in 
accordance  with  safe  piloting  practices.  Larger  container  ships 
util  1 7.1  ng  the  harbor  can  be  expected  to  experience  some  delays  under 
adverse  weather  and  water  conditions. 

Although  the  design  for  the  Outer  Harbor  was  based  on  two-way 
operaticn  in  the  Feasibility  Report,  discussions  with  the  Bar  pilots 
and  representatives  of  the  Port  of  Oakland  resulted  in  the  decision 
to  design  both  the  Outer  and  Inner  Harbors  for  one-way  operation, 
based  on  the  design  constraints. 

3.10.  -  Model  Simulation  Studies 

The  Computer  Aided  Operations  Research  Facility  (CAORF)  of  the 
U.S.  Maritime  Administration  was  ccmmissicned  to  perform  a  navigation 
simulation  study  of  the  Oakland  Harbor  Channels,  using  the  guidelines 
in  ER  1110-2-1403,  21  January  1985,  Engineering  and  Design: 
"Hydraulic  and  Hydrologic  Studies  by  Corps  Separate  Field  Cperating 
Activities  and  Others".  The  Waterways  Experiment  Station  Hydraulrcs 
Laboratory  (WES)  provided  technical  assistance  to  the  San  Francisco 
District  and  the  San  Francisco  Bay-Delta  Model  provided  current  data 
for  use  in  CAORF's  simulator. 

Two  variations  from  the  authorized  plan  were  prepared  for 
Oakland  Outer  Harbor  (Plan  Y  and  Plan  2),  utilizing  suggestions  from 
the  Bar  Pilots  Association  and  the  design  criteria  in  EM  1110-2-1513, 
8  April  1983,  Engineering  and  Design:  "Hydraulic  Design  cf  Deep-Draft 
Navigation  Projects".  (See  Figures  5-7).  Utilization  of  a 
navigation  ship  simulator,  operated  by  the  Bar  Pilots  to  test  the 
design  vessel  in  the  alternative  channels,  p>ermitted  the  optim.izaticr. 
of  the  channel  design.  T.he  study  included  simulation  of  turning 
maneuvers  and  the  effects  of  passing  ships  on  ships  moored  at  the 
Seventh  Street  Terminal.  The  results  cf  the  simulation  study  report; 
"An  Evaluation  of  Alternative  Channel  and  Turning  Basin  Designs  for 
the  Inner  and  Cuter  Harbors  of  Oakland,  CA"  is  included  in  Appendix 
D.  The  geometries  resulting  from  the  simulator  study  are  shown  on 
F ig  .  8 . 
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significant  safety  benefits  would  be  derived  from  widening  both 
sides  of  the  bar  chamnel  and  removing  the  knoll  adjacent  to  the  end 
of  the  Seventh  Street  Complex.  The  knoll  has  been  the  location  of 
several  groundings  and  near  groundings  during  simulator  runs.  In 
addition,  the  ship  maneuvering  options  available  to  the  pilot  would 
be  greatly  increased  by  bringing  this  area  down  to  project  depth. 
Removing  the  knoll  wculd  also  improve  access  to  berth  24  (formerly 
berth  "J")  of  the  Seventh  Street  Terminal  (the  roll-on,  roll-off 
facility) . 

North  side  widening  primarily  be.nefits  the  Outer  Harbor  by 
minimizing  wake  damage  to  moored  ships.  Channel  boundaries 
determined  by  the  simulation  study  will  provide  for  a  turning  basin 
adequately  sized  for  the  design  ship  to  negotiate  a  safe  turn, 
considering  the  variable  current  and  wind  conditions  in  this  area. 

South  side  widening  largely  benefits  the  Inner  Harbor.  Ships 
entering  or  leaving  the  Inner  Harbor  Entrance  Channel  must  negotiate 
a  30°  turn.  The  model  simulation  indicated  that  the  proposed 
widening  of  the  southern  side  of  the  Bar  Channel  and  Entrance  Charnel 
is  required  for  safe  transit  of  large  containerships  on  flood  tide. 

3.11.  -  Channel  Configuration 

The  design  width  for  safe  navigation  in  a  channel  is  based  on 
vessel  size  and  maneuverability,  traffic  conditions,  winds,  waves, 
currents,  bottom  and  bank  conditions,  visibility,  traffic  conditions, 
mode  of  operation  and  ship  turning  basin  requirements,  etc. 
Conditions  vary  throughout  the  length  of  t.he  harbor  channel. 
Therefore,  channel  dimensions  are  addressed  by  reaches. 

3.11.1.  -  Oakland  Bar  Channel. 

This  1.1-kilometer  (0.7-mile)  long  channel  provides  ingress  and 
egress  for  Outer  and  Inner  Harbor  Channels.  The  Bar  Chan.nel  is  an 
unconfined  240-meter  (800-foot)  wide  channel  subject  to  cross-wLnds 
and  currents  which  can  acccmm.odate  two-way  traffic  under  ideal 
conditions:  smaller  vessels,  light  winds,  light  currents,  good 
visibility  and  no  extreme  shoaling.  This  channel  will  be  widened  to 
270  meters  (900  feet)  to  accommodate  the  design  ship,  and  the 
northerly  angle  point  joining  the  Entrance  Channel  will  move  64  0 
meters  (2,100  feet)  westerly  to  permit  better  approach  and  exit 
paths. 

3.11.2.  -  Outer  Harbor  Entrance  Channel. 

This  1.6-kilometer  (1.0-mile)  long  channel  provides  entrance  to 
the  Outer  Harbor  from  the  junction  with  the  Inner  Harbor  Channel,  and 
clLso  accesses  the  Seventh  Street  Terminal  located  to  the  right  upon 
entering  t.he  channel.  The  Outer  Harbor  Entrance  Channel  is 
unccnfined  on  the  left,  except  for  some  BART  anode  cables  and  array 
platforms  located  j\ist  outside  of  the  existing  channel  slope  near  the 
southerly  end  of  the  Seventh  Street  TerminaL  General  conditions  for 
the  Entrance  Channel  are  variable.  Adverse  factors  consist  of 
shoaling  on  the  northwesterly  side  of  the  channel  along  the  southerly 


end,  and  maneuverability  constraints  due  to  the  short  turning  radius 
entering  from  the  Bar  Channel.  This  reach  is  more  lihely  to  be 
subjected  to  strong  currents  and  winds,  aind  on  occasion  to  seasonal 
fog  and  low  visibility.  Lack  of  adequate  channel  width  promotes  the 
risk  of  a  moving  vessel  colliding  with  berthed  ships  at  the  Seventh 
Street  Termincil  or  setting  up  a  wake  or  surge  which  could  damage 
berthed  ships  or  break  mooring  lines.  The  channel  width  will  vary 
from  360  meters  (1,175  feet)  at  the  confluence  with  the  Inner  Harbor 
to  180  meters  (600  feet)  near  the  existing  "dogleg"  at  the  junction 
of  the  Turning  Basin  Reach. 

3.11.3.  -  Outer  Harbor  Turning  Basin  Reach. 

The  next  1.4  kilometers  (0.9  mile)  includes  both  the  existing 
"dogleg"  and  the  area  presently  used  as  a  turning  basin.  Although 
the  designated  location  of  the  turning  basin  is  at  the  bend  in  the 
upstream  reach  of  the  harbor,  it  is  narrow  and  confined  by  service 
terminals  on  bet-h  sides;  the  area  adjoining  the  "dogleg"  is  actually 
used  for  turning  large  ships  because  it  provides  more  room  and  has 
berths  along  the  south  side  only.  The  configuration  of  this  ch'r.nel 
reach  will  be  wide,ned  on  the  westerly  and  easterly  sides  to  eliminate 
the  constriction  imposed  by  the  "dogleg",  wit.h  its  potential  for 
grounding  vessels  trying  to  ma>:e  radical  c.hanges  in  course,  and  to 
include  an  enlarged  turning  basin.  Channel  bcundaries  determined  by 
the  simulation  study  call  for  a  430-meter  (1,420-foot)  dia.meter 
turning  basin,  adequately  sized  for  the  design  ship  to  negotiate  a 
safe  turn.  Variable  current  and  wind  cenditiens  in  this  area  require 
good  pilotage  and  close  tug  control  during  the  ship  turning 
operation,  particularly  concerring  the  design-sized  ship.  Presently, 
260-meter  (SSO-foep)  long  container  ships  rum  in  thus  area  usung  bew 
and  stern  thrusters. 

3.11.4.  -  North  End  of  Oakland  Cuter  Harbor. 

The  North  E.nd  is  a  dead-end  harbor  channel  e;<tending  for  an 
additional  1.3  kilometer  (O.S  mile)  beyend  the  turning  basin  and 
confined  between  rows  cf  e.xisting  piers.  Ibis  is  a  congested  reach 
into  which,  if  large  centainer  ships  enter,  they  have  to  back  out  cf 
again,  often  requiring  tug  assistance  to  reach  tne  turning  basin.  A 
decreasing  channel  width  and  adverse  wind  effects  iuruher  centribute 
to  poor  conditions.  The  existing  width  tetwee.n  pierhead  lines  -.'aries 
from  about  340  meters  (1,100  feet)  to  as  little  as  260  m.eters  (S5C 
feet).  Subtracting  the  38-meter  (125-foct)  berthing  area  from,  eitner 
side  of  the  channel  leaves  a  total  of  250  meters  (850  feet)  to  18 C 
m.eters  (6C0  feet)  remaining  for  navigation.  Pier  censrraints  do  not 
allow  further  widening  of  this  channel. 

3.11.5.  -  Oakland  Inner  Harbor  Entrance  Channel. 

This  reach  pre/ides  straight  access  to  Inner  Harbor,  and  by  a 
turn  of  approxi.T.ately  35°,  access  to  the  Oakland  Middle  Harbor 
facilities  cf  the  Oakland  Naval  Supply  Center.  Ships  operating  in 
this  uncenfined  channel  are  subject  to  cross-winds  and  currents,  a.nd 
the  eddy  shed  by  the  Sevenvh  Street  Terminal  during  flood  tides. 
Simulation  study  results  demonstrated  t.he  need  for  widening  both 
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sides  of  the  channel  to  provide  for  safe  transit  of  large 
containerships  d’oring  extreme  tidal  conditions.  The  northern  channel 
boundary'  will  be  moved 'to  coincide  with  the  U.S.  Pierhead  and 
Bulkhead  line  off  the  end  of  the  Seventh  Street  Terminal,  and  then 
taper  in  to  meet  the  e.xisting  channel  limit  near  Project  Mile  1.0 
(1.6  kalcmeter).  The  southern  channel  boundary  will  be  shifted  out 
by  61.0  meters  (200  feet)  at  the  turn  into  the  Entrance  Reach,  and  by 
46  meters  (150  feet)  beyond  the  turn  to  a  point  east  of  the  mouth  of 
Middle  Harbor.  The  c.hannel  then  tapers  in  to  meet  the  existi.ng 
channel  limit  at  approximate  Project  Mile  1.0  (1.6  kilometer).  From 
this  point,  the  channel  narrows  to  a  minimum  width  of  130  meters  (4  3  5 
feet)  inside  the  entrance  to  the  riprapped  channel  banks  at  Project 
Mile  1.6  (2.6  kilometers). 

3.11.6.  -  Oakla.nd  Inner  Harbor  Reach  to  the  End. 

The  channel  is  severely  confined  between  Project  .Miles  1.5  and 
3.0  (2.4  and  4.8  kilometers)  due  to  containment  between  two 
historical  rubble  jetties  whic.h  form  the  channel  banks.  Channel 
dimensions  are  based  on  a  series  of  cross  sections  taken  within  the 
confined  reach,  and  are  designed  to  the  ma.ximum  width  permissible 
without  undermining  the  existing  slopes.  Channel  di.mensions  are 
determined  to  be  130  meters  (435  feet)  at  Project  Mile  1.6  (2.6 
kilometers),  widening  to  140  m.eters  (460  feet)  at  Project  Mile  2.0 
(3.2  Jcilometer)  and  to  180  meters  (5T5  feet)  at  the  beginning  of  the 
channel  bend  at  Project  Mile  2.9  (4.7  kilometers). 

The  confLned  channel  reach  is  subject  to  mild  longitudinal 
curre.nts  and  prevailing  winds  which  act  in  close  alignment  with  the 
channel.  For  a  poorly  handling  vessel  operating  under  one-way 
traffic  conditions  in  a  chan.nel  with  strong  yawing  forces,  Corps  of 
Engineers  criteria  specifies  a  maneuvering  lane  equal  to  200  percent 
of  the  beam  width  of  the  design  vessel  and  bank  clearances  equal  to 
150  percent.  (See  Figure  9).  This  results  in  a  minimum  channel 
width  of  160  meters  (525  feet);  however,  because  of  the  relatively 
protected  nature  of  the  channel  within  the  confines  of  the  riprapped 
banks,  and  the  assumption  that  ship  transits  will  occur  under 
favorable  weather  and  current  conditions,  under  navigation  by  skilled 
and  experienced  pilots,  the  recommended  cha.nnel  widths  are  ccnsidred 
adequate.  It  must  be  recognized,  however,  that  larger  ships  may 
experience  delays  under  less  favorable  conditions. 

At  Project  Mile  2.9  (4.7  kilometers)  opposite  the  American 
President  Lines  terminal,  the  channel  will  be  widened  from  ISO  meters 
(575  feet)  to  a  maximum  of  270  m.eters  (900  feet),  to  enable  ships  to 
safely  negotiate  the  27°  bend  in  the  channel.  The  bend  widening 
will  also  facilitate  tug  assisted  turns  of  vessels  up  to  8  60  feet  in 
length,  which  currently  turn  in  this  area.  The  proposed  widening  is 
fully  supported  by  the  local  pilots  association  and  the  local 
sponsor.  The  channel  then  tapers  to  conform  with  the  existing 
channel  width  of  ISO  meters  (600  feet)  at  Project  Mile  3.5  (5.6 
kilom.eters) ,  and  follows  t-he  existing  channel  li.mits  to  the  terr.inus 
at  Project  Mile  4.4  (7.1  kilometers). 
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Additional  project  features  Lnclude  a  370-ineter  (1,200-foot) 
diameter  turning  basin  between  the  Schnitzer  Steel  Products  Company 
and  the  Alameda  Gateway  Properties  to  accommodate  the  design  vessel, 
and  a  300-meter  (1,000-foot)  radius  fan-shaped  area  off  the  eastern 
end  of  the  Charles  P.  Howard  Terminal.  Corps  criteria  specifies  a 
turning  basin  diameter  equcLL  to  150  percent  of  the  length  of  the 
design  vessel,  or  1.5  x  290  meters  (950  feet)  =  430  meters  (1,425 
feet).  In  recognition  of  the  protected  nature  of  the  Inner  Harbor 
and  the  limited  open  water  space  available  between  the  permanent 
shore  structures,  the  370  meter  (1,200  foot)  diameter  turning  basin 
was  determined  to  be  appropriate  for  this  channel.  Discussions  with 
the  local  pilots  association  in  June  1985  resulted  in  the 
confirmation  of  this  dimension. 

The  fan-shaped  area  is  needed  for  vessels  to  efficiently  utilize 
the  facilities  of  the  Charles  P.  Howard  Term.inal.  This  feature  will 
enable  vessels  to  nose  into  and  pivot  out  of  the  "v"  shaped  notch 
prior  to  docking.  Without  this  improvement,  vessels  would  need  to  be 
backed  into  the  berths  after  turning  in  the  recommended  turning 
basin.  This  mode  of  operation  is  not  only  inefficient,  but  would 
cause  undue  wear  on  the  ship  propellers,  which  are  net  intended  to  be 
operated  in  reverse.  The  dredging  associated  with  this  feature 
(approximately  45,900  cm  [60,000  cy])  is  less  than  one  percent  of  the 
total  project  dredging,  and  for  this  relatively  small  amount,  the 
project  will  be  enhanced. 

Correspondence  in  support  of  the  dimensions  and  locations  of  the 
preposed  turning  basin  and  fan-shaped  maneuvering  area  have  been 
received  from  the  Port  of  Oakland,  American  Presidents  Lines,  Ltd., 
San  Francisco  Bar  Pilots  and  California  Inland  Bar  Pilots 
Association. 


3.12.  -  Channel  Depth 

It  is  not  economically  optimum  to  improve  channel  depths  to 
eliminate  all  delays  for  the  largest  vess^s  projected  to  use  the 
Oakland  Harbors.  Channel  dimensions  provided  are  adequate  to 
accommodate  most  foreign  and  domestic  vessels  expected  to  be  ser'/iced 
over  the  near  term.  The  optimization  of  channel  depth  assum.es 
underkeel  clearance  allowances  consistent  with  observed  operation  of 
container  ships  at  Ocikland  Harbor.  Based  on  the  economic  analysis  in 
the  feasibility  study,  net  Hationail  Economic  Develcpmient  (NED) 
benefits  are  maximized  at  project  im.provement  dept.h  of  -12.3  meters 
(42  feet)  MLLW. 

3.13.  -  Aids  to  Navigation 

Channel  widening  in  various  reaches  will  necessitate  the 
relocation  of  existing  navigation  aids  or  installation  of  new 
equipment  at  angle  points  and  charnel  boundaries.  These  relocations 
or  installations  would  be  made  by  the  U.S.  Coast  Guard,  with  th. e 
coeperation  of  the  San  Francisco  Ear  Pilots  .Association.  As  part  of 
their  maintenance  program,  the  U.S.  Coast  Guard  has  plans  to  relocate 
and  replace  the  three  buoys  in  the  new  Outer  Harbor  turning  basin 
area  with  fixed  p.^le  structure  beacons.  Since  this  work  was 
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scheduled  regardless  cf  channel  improvements,  no  project  costs  are 
assigned  to  this  action.  Five  new  buoys  will  be  needed  in  the  Inner 
Harbor.  Two  buoys  will  define  the  southern  boundam/  cf  the  'widened 
Bar  and  E.ntrar.ce  Channel,  and  three  bouys  will  define  the  bound ...ries 
of  the  365.8  meter  (1,200  foot)  diameter  turning  circle.  This  work 
■will  be  performed  by  the  Coast  Guard  at  an  estimated  cost  of  $60,C0C. 

3.14.  -  Modifications  and  Relocations 

The  only  relocation  for  this  project  involves  the  L'.S.  Navy 
Sanitary  Sewer  Export  Main.  The  existing  4  0.6-centimeter  (16-ir.ch, 
diameter  cast  iron  sewer  main  crossing,  located  under  the  Inner 
Harbor  Channel  at  approximately  Project  Mile  2.5  (4.0  kilometers), 
must  be  lowered  to  accommodate  the  proposed  channel  improvements. 
Dredging  of  the  ship  ahannel  necessitates  relocation  of  the  existing 
sewer  main  fmm  an  invert  elevation  of  -13.3  meters  (45  feet)  MLLW  to 
approximately  -17.3  meters  (58.5  feet)  MLLW.  Construction  of  the 
relocation  will  invol'/e  trenching  excavation  (including  removal  of 
rock  protection  from  the  channel  side  slopes)  for  the  installation  of 
valves,  laying  cf  approximately  290  m.eters  (950  feet)  of  ne'w  pipe  on 
a  bygDass  alignment,  removal  of  the  200-neter  (66C-foot)  le.ngth  of 
existing  pipe  located  'u.nder  the  channel  bottom,  backfill  and 
placement  of  ne-w  riprap  on  t.he  side  slopes.  The  detailed  project 
cost  estim.ate  for  performing  this  work  is  presented  in  Table  VTII. 

No  modifications  'will  be  required  by  this  project  for  the  BART 
facilities  or  cable  crossings,  ail  of  'which  are  sufficiently  deep  for 
the  recommended  construction.  Caution  -will  .have  to  be  exercised 
during  dredging  to  avoid  dam.age  to  these  facilities. 

3.15.  -  Rights-of- Way 

The  rights-cf-way  necessary  for  project  implementation  include 
three  piers  ihat  are  in  the  proposed  project  area.  Part  or  all  cf 
these  piers  must  be  removed  to  clear  t.he  ship  t’urning  basin  in 
Oakland  Inner  Harbor.  Pier  .No.  2,  located  cn  the  OaJ>iland  side  of  the 
harbor,  is  owned  by  t.he  local  sponsor  and  is  prese-ntl-y  binder  lease  to 
Schnitzer  Steel,  a  scrap  metal  operator.  On  January  15,  1937,  the 
Sponsor  ser/ed  written  notice  to  the  lessee  to  term.inate  the  lease 
and  vacate  the  pier.  The  property  'will  be  'vacated  by  .April  1,  19S3. 
No  problems  are  anticipated  in  removing  the  pier.  The  ether  fwc 
piers.  Nos.  2  and  4  located  cn  the  Alameda  side  cf  the  channel,  are 
owned  by  the  City  of  Alameda  and  a  private  interest.  The  exercise  cf 
.Navigational  Ser/it'ude  by  the  Govemm.ent  will  provide  all  rights 
needed  for  the  project. 

3.16.  -  Contaminated  Material 

Sediments  from  the  project  have  been  tested  in  accordance  'with 
evaluation  procedures  for  Section  103  as  described  Ln  the  Corps' 
.Management  Strategy  and  Decision  Makir.g  Fra.me'wcrk  for  dredged 
matericil.  Approximately  206,000  cubic  meters  (270  cubic  yards)  cf 
fine-grained  consolidated  material  wi'thin  the  turning  basLn  at  the 
terminus  cf  the  Inner  Harbor  Channel,  knewn  as  the  Schnitzer  Steel 
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cir.d  Todd  Shipyand  areas,  is  pctentially  unsuitable  for  unrestricted 
open  water  disposal  because  of  potential  ccntanination  and 
bioaccranulation.  Degree  of  contamination  cannot  be  determined 
without  time  consuming  additional  biological  testing,  which  would 
delay  stare  of  construction  of  the  project.  The  m.aterial  will, 
therefore,  be  treated  as  if  it  were  known  to  be  contaminated.  In 
accordance  with  the  Management  Strategy,  an  appropriate  control 
m,easure  for  potential  benthic  effects  is  capping.  The  technical 
feasibility  for  capping  as  an  alrernative  for  disposal  of  the 
contaminated  sediments  from  the  Inner  Harbor  Turning  Basin  is 
described . 

The  capping  concept  can  be  summarized  as  three  basic 
com.pcnents:  (1)  controlled,  accurate,  subaqueous  placem.ent  of  t.he 
contaminated  dredged  material;  (2)  isolation  of  the  contaminated 
material  from  the  receiving  envircnm.ent  (typically  with  a  covering  or 
cap  of  clean  sediments);  and,  (3)  monitoring  and  m.auntenance  of  the 
site.  The  term,  "contaminated"  refers  to  those  sediments  which  are 
ccnsicerad  unsuitable  for  ururescricted  ocean  disposal  while  t.he  term, 
"clean"  refers  to  those  sedim.e.nts  whic.h  are  acceptable  for  ocean, 
disposal. 

Capping  refeizs  to  level  bettem  capping  as  is  rcutinely  practiced 
by  the  Corps'  New  England  Divisicn  and  New  York  District.  As  the  name 
suggests,  level-bcttom.  capping  projects  involve  the  placeme.nt  of  t.he 
contaminated  material  on  the  existing  flat  or  gently  sloping  bottom 
in  a  discrete  m.cund.  Capping  material  is  then  applied  crer  the  m.ound 
to  assure  adequate  coverage. 

3.16.1.  -  Previous  Capping  Projects. 

A  sufficient  num.ber  of  capping  projects  have  seen  ccmpleted 
under  a  range  cf  conditions  to  establish  that  tee  concept  is 
technically  and  cperaticnally  feasible.  The  majority  cf  the  reported 
projects  were  the  level-bottom,  design  in  which  ccntam.inated 
fine-grained  sediment  was  excavated  by  clamshell  dredge  ar.d  placed  by 
conventional  bcttcm-dum.ping  barges  or  scows.  The  cap  material  was 
typically  silt  a-nd/'or  fine  sand  that  was  placed  ever  the  mounds  by 
either  scows  or  a  ccnventicnal  hopper  dredge  disposal,  h’ene  of  the 
reports  noted  any  difficulty  in  producing  well-deftned  discrete 
mounds. 


I.n  general,  descriptions  cf  the  projects  indicated  that  the 
sediment  fcrm.ed  a  very  steep-sided  central  m.ound  with  a  radius  cf 
120-150  m.eters  (400-500  feet)  and  a  height  cf  several  feet. 
Following  a  sharp  break  in  slope,  m.aterial  continued  in  a  deposit  up 
to  several  inches  t-hick  cr/er  an  annular  area  e>rt'a.nding  an  additional 
120  to  150  m.eters  (400  to  500  feet).  In  these  projects,  no  attempts 
were  made  to  cover  the  mcu.nd  with  a  cap  of  uniform  thickness. 
Coverage  was  achieved  by  point  placem.ent  cf  relatively  large  volum.es 
of  capping  sedi.m.ent  (at  least  2  to  3  ti.m.es  the  u.nderlying 
centamunated  m.ound  vclume).  In  the  few  reported  cases  where  the 
disposal  project  was  net  considered  entirely  successful  (e.g., 
Central  Long  Island  Sound  Cap  Site  No.  1  and  No.  2),  the  dif fimul-.ies 
were  traced  tc  problems  with  positioning  or  control  rather  tha.n  to 
equipm.ent  or  design. 
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Experaences  at  several  heavily  monitored  level-bottom  capping 
projects  indicate  that  mechanically  dredged  sediment  can  be  deposited 
in  discrete  mounds  and  successfully  capped.  Conventional  equipment 
and  cp-eraticnal  techniq’ies  can  be  used,  provided  special  attention  is 
given  to  precise  positioning  and  overall  control  of  the  operation. 

3.16,2.  -  Sediment  Characterization. 


Detailed  physical  characterization  of  the  sediments  to  be 
dredged  are  found  in  Section  3.3  and  Appendix  B.  The  upper  layers  of 
sediment  in  both  the  turning  basin  and  channel  are  primarily  a  silty 
clay.  Lower  layers  are  composed  of  either  silty  sands  or 
consolidated  silty  clays.  There  are  some  areas  in  the  project  where 
the  material  is  predominantly  a  silty  sand.  Previous  dredging 
experie.nce  indicates  that  clumping  would  be  evident  with  removal  by 
clamshell  dredge.  Chemical  composition  of  the  bulX  sedim.ent  and 
results  of  elutriate  tests,  bioassays,  and  bioaccum.ulation  testing 
are  found  in  Appendix  A  of  the  SEIS. 

3.16.3.  -  Disposal  Site  Description. 

The  proposed  111  and  31  ocean  disposal  sites  have  been  identified 
as  a  potential  capping  sites.  Information  cn  the  site 
characteristics,  including  bathym.etry,  currents,  and  geotechnical 
properties  of  in  situ  sediments  has  been  collected.  The 
characteristics  of  the  sites  which  are  pertinent  to  t.his  capping 
evaluation  are  summarized  in  the  following  paragraphs. 


Site  B1  is  located  farther  scuthwest  cf  the  m,cu 
a  haul  distance  cf  approximately  56.3  km,  (30.4  nmi) 
Cate  Bridge.  Jhe  site  encom.passas  an  area 
■•2  (5.4  nmi-)  at  a  water 
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fathcm.s).  The  bottom  is  practically  flat  with  slopes  cf 
approximately  Iv  cn  lOOh.  The  substrate  sedim,e.nt3  at  the  site  have  a 
m.^ian  grain  size  in  the  range  cf  very  fine  sands.  Lccal  currents  at 
the  site  are  pri.marily  a  function  cf  shelf  circulation  and  wave 
action.  The  average  current  %’elocitr/  at  the  31  site  is  estimated  as 
16  cm/sec  with  peak  speeds  less  than  53  cm/sec. 


!.16.4.  -  Proposed  Dredging  Methods  a.nd  Sequen; 


The  capping  alternative  proposed  involves  clamshell  dredging, 
placem.ent  of  dr^ged  material  into  barges,  and  surface  release  at  t.he 
disposal  site  for  both  ccntaminated  and  clean  material.  Clamshell 
dr^ging  and  barge  disposal  will  maintain  cohesion  and  clumping  cf 
the  material  to  the  greatest  possible  extent. 

The  project  will  be  dredged  in  two  phases.  In  Phase  I, 
approximately  52,000  cubic  meters  (63,000  cubic  yards)  of 
ccntamunated  material  will  be  re.ncved  from  the  Inner  Harbor  turning 
basin  dcwri  to  an  elevation  of  -11.5  meters  (-38  feet)  ana  placed  at 
the  disposal  site  in  a  single  mound.  This  will  be  followed  by 
dredging  of  approximately  330,000  cubic  meters  (432,000  cubic  yards) 
cf  clean  material  taken  from  the  Inner  Harter  down  to  an  elsv'aticn  of 
-11.5  meters  (-33  feet)  which  will  be  placed  as  a  cap  over  the 
contaminated  mound. 
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In  Phase  H,  approxinaceiy  157,000  cubic  neters  (205,000  cratic 
yards)  of  ccntaninated  material  will  be  rencryed  from  the  Inner  Harbcr 
rummg  basin  down  to  an  elevation  of  -12.8  neters  (-42  feet)  and 
placed  at  the  disposal  site.  This  will  be  followed  by  dredging  cf 
approxiiTiately  2,240,000  cubic  neters  (2,900,000  oubic  yards;  of  clear, 
r.arerial  iron  rhe  Outer  Haroor,  which  will  be  placed  as  a  cap  over 
the  contan.inated  mound. 


The  alternative  as  proposed  is  similar  to  ccnventior-al  cappir. 
iperaticr.s  scccassrilly  demonstrated  at  cthei  locations.  Capping  i 
an  engineered  altemativ'e  to  conventional  cpen  water  dumping,  and  its 
successrul  perform.ance  depe.nds  on  proper  design  and  care  during 
construction . 


2.15.3.  -  CisoGsal  Modeling. 

.\n  e.'-rtensive  m.odeling  effort  has  been  perform.ed  in  a  pre'/icus 
study,  simulating  disposal  operations  at  several  ocean  sites, 
including  tne  31  site.  This  effort  involved  the  use  of  the  Corps 
dredged  material  disposal  model  CIFIC,  modified  by  Tetra  Tech. 
Additional  algorithm, s  were  added  to  account  for  respspansicn  and 
transport  of  depcsited  m.aterial  a.nd  for  build-up  cf  m.ounds.  The 
m.odeling  effort  em.chasiosd  the  bcttomi  area  and  configuration  of 
mounds  as  they  were  developed  by  a  series  cf  f’cture  dredgi"g  projects 
Cv’er  a  2C-year  period.  The  Caliland  Harter  work  along  with  additicnai 
work  from  other  projects  was  assum.ed  to  occur  within  the  first  three 
years  of  the  2C  year  period  m.cdeled. 


Supplem.ental  studies  were  perform;ed  extending  t.he  previous 
ilts  to  the  orese.ne  capoino  evaluation.  The  m.odeling  results  for 
the  capping  evaluation  indicated  t.mat  in  excess  of  90’s  of  the 
m.aterial  would  be  deposited  as  a  m.cund  on  tie  bettom..  The  m.cund  site 
is  proportional  to  the  volu.m.e  dredged,  tierefore  the  volumes  as 
remcv'ed  in  seq’uer.ca  for  tne  phased  capping  operation  were  used  to 
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feet).  However,  tie  water  depth  at  the  31  site  is  apprcxim.ately  3  4 
m.eters  (46  faticm.s).  Capping  should  be  technically  feasible  at  such 
depths,  however  the  deep  water  depth  will  require  adiiticnil 
crovisiens  for  tree' 
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The  beha^'ior  cf  dredged  riaterial  placed  at  an  open  -.vater  site  by 
instantaneous  release  fron  a  barge  can  be  described  as  3  or  4 
distinct  transport  phases  or  stages  generally  paralleling  the 
physical  forces  or  processes  that  dominate  during  each  period.  A 
number  cf  facoors  affect  this  descent  including  the  mechanical 
properties  cf  the  sediment,  and  ccnditicr.s  in  the  vater  column  and  at 
the  site  bcttom.  The  follcving  are  brief  descriptions  of  the  nature 
and  magratudes  of  the  effects  produced  by  the  .more  important  of  these 
factors. 


Bathymetr,' .  The  bathymetry  cf  sloping  sites  tends  to  increase 
the  spread  of  material  deposited  on  the  bottom.  However,  for  the  B1 
site  under  consideration,  the  essentially  flat  bottom  slope  would 
.have  no  adverse  effect  on  mound  development. 

Currents.  The  principal  influence  of  curre.nts  in  the  receiving 
water  is  to  displace  the  point  of  impact  of  the  descending  jet  of 
material  with  the  bcttom  (by  a  calculable  am.cunt; .  Even  very  strong 
currents  cbser/ed  art:  some  disposal  sites  did  net  significantly  affect 
the  accuracy'  of  the  pLacem.ent.  Sc.newhat  greater  dispersion  during 
placement  in  higher  currents  is  li-:ely  and  was  reflected  in  the 
results  of  the  m.odel  runs. 


W.ater  Teeth.  .Aside  from  the  effect  depth  has  on  currant  speeds, 
there  appears  to  be  little  additional  short-term  influence  or.  the 
actual  disposal  process  using  instantaneous  surface  'dumping.  The 
sa.’ne  ganeral  stages  of  descent  have  been  obser/ed  at  sites  with  water 
depths  ranging  from  approximiately  15  to  67  m.eters  (3.2  to  35.5 
fathoms).  The  very/  cohesive  fraction  of  mechanically  dredged 
material  (t.he  clods  or  clumps)  attain  their  term.inal  speed  cuicKly 
after  release  from  a  barge  and  do  .not  accelerate  further  'with  depth. 
The  bcttc.m  surge  does  .net  spread  at  a  faster  rate,  ait.hough  because 
of  additional  entrainmie.nt,  the  initial  thickness  of  Pne  surge  has 
been  showT;  to  be  a  function  cf  water  depth.  The  total  water  depPn  at 
a  site  has  m.cre  influence  (usually  favorable)  in  long-term,  tim.e 
frames  and  on  stability  than  on  placem.ent  processes.  Certainly, 
operational  a.md  m.cnitoring  prcblem.s  m.ay  be  m.ore  severe  at  deeper 
sites.  I.n  addition,  ever.  Pnough  disoosal  has  take.n  dace  and  been 
m.cnitored  at  deep  water  sites,  e;-;perier,cas  wipe  carpi.ng  are  limited 
to  approximately  3C.5  meters  1.5.“  fathoms). 
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require::’ er,ts,  however,  their  ir.pcttance  at  a  distant  deep  water  site 
cannot  be  overer.phasized.  State-of-the-art  equipment  and  tacnnique 
should  be  arplcyed  to  assure  accurate  point  placement.  Taut-- core 
buoys,  mooring  barges,  various  acoustical  pcsitioning  devices,  and 
computer  assisted,  real-time  helmsm.an's  aids  w’ill  be  considered.  In 
all  cases,  barges  or  scows  must  be  required  to  release  the  material 
wit-hin  a  prescribed  radius  of  the  designated  point  of  disposal.  In 
general,  for  the  conta.minated  sediments,  rapid  release  with  high 
insertion  speed  {from  the  slewed  bargel  is  desirable.  This  clLLows 
the  material  to  reach  teminal  speeds  quicldy,  and  minimizes  contact 
tim.e  with  the  water  column.  The  accuracy'  cf  meund  development  a.nd 
positioning  and  control  of  dredged  m.aterial  placement  will  be 
validated  during  t.he  initial  phases  of  disposal. 

3.16.T.  -  Capping  Material  Thickness  a.nd  Placemient. 


Caprine  r'Kriii-emer.ts.  Cr.e  cf  the  principal  design  decisions  in 
a  capping  project  is  the  nahure  ar.d  thickness  of  the  cappirr  m.aterial 
placed  over  nine  dredged  material  m.ound.  The  capping  :  aterial 
provides  the  isolation  necessary  no  control  the  mcvem.ent  of 
ccnta.mina.nts  cut  cf  the  dredged  m.atsrial  ind  iitc  the  cr.'eriying  'waner 
column,  .and  to  prevs.no  direct  contact  between  the  aquatic  biota  a,nd 
the  ccntamlr.atad  material.  The  cap  will  also  perform  the  im.pcrta.nt 
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tests  is  0.5  m  (1.5  fi).  .in  additional  thickness  cf  cap  n 
determ.ined  to  prevent  exposure  of  burrowi.ng  organisms 
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As  discussed  above,  crie  larva  rariu  cr  clean 
material  for  this  project  will  result  in  a  cap  thickru 
4.5  meters  (15  feet).  Since  this  thickness  is  far  c: 
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Effect  -f  Dredgir.g  Vclunes  cr.  CaptJir.g.  The  dredging  sequence 
for  Phase  I  of  this  project  results  in  a  ratio  of  clean  to 
contaninated  sedinent  of  over  5  to  1.  Capping  exp-erience  of  the  Mew 
England  Division  has  indicated  that  typically  a  3  to  1  ratio  of 
capping  naterial  was  needed  for  effective  capping  of  a  discrete 
laound.  This  experience  was  with  clar.shell  and  scow  disposal  c: 
ccntaninatod  ratertal  and  clan  and  scow  or  hopper  dredge  pLacenent  of 
capping  material.  The  overahundance  of  capping  n.aterial  ins-cres  that 
sufficie.nt  cap  thiclxess  should  be  easily  cctained  with  the  proposed 
sequence. 


Scheduling  of  cap  placement.  Scheduling  cf  placement  of  the 
capping  material  following  t.he  ccmpletion  cf  the  contaminated  mound 
placemen.t  should  be  specified  to  minimize  any  exposure  cf  be.nthic 
organisms  to  the  contaminated  material.  Placement  of  capping 
material  will  ccm.r,e.nce  within  15  days  following  completion  of  the 
contam.inated  mcund.  The  months  cf  January  through  March  hold  the 
highest  potential  for  storm  events,  resulting  in  operational 
difficulties  a.nd  greater  potential  for  naterial  erosion.  Therefore, 
dredging  cceraticns  will  be  scheduled  so  that  contamitated  material 
is  capped  with,  a  clean  sediner.t  volume  ratio  cf  at  least  3  to  1  prior 
to  this  oericd.  Placement  cf  additicr.al  car  material  can  continue 
during  this  period. 


15.3.  -  Mem- 


for  the  project,  orecisicr.  rat.n'  ~etr'/  data  cclle^cted  before,  during 
a.nd  periodically  after  ccnstr-cticn  wii  be  the  major  focus  cf  t.he 
m.cnitoring  program.  Such  data  can  be  used  tc  manage  or.-gci.ng 
disposal  operations  tc  insure  ncund  •'■nation  is  progressing 
satisfactorily,  and  the  naterial  has  beer,  satisfactorily  capped. 
During-ccnstructicn  surceys  will  insure  that  o'.'erali  slopes  for  the 
m.ound  are  net  e>:cessi‘.'e.  The  pcst-ccr.str'ucticn  sur'/eys  will  detect 
any  significant  erosion  cf  the  cap.  Estimates  cf  mcund  ccnsclidaticn 
should  be  factored  into  the  interpretaticr.  c:  the  ocst-ccr.str'ucticn 
sum/evs. 


3.16.9.  -  Summary. 
The  m.ajcr  ccnsideraticr.s  for 


>-,21  C 


V  1  ■  ^  •'3  hi  , 


a.  Dredging  and  disposal  '^ill  he  acc; 
phases.  Each  phase  will  consist  cf  placem.e.nt  c: 
S3surr,€ci  fcllcv-^ci  b'/ 

for  tbe  CaD. 


'  2.  w  3  1*1  ^ 
c  -  ti  o  ” 


A  clar.shell  dr3 
r,c  cl  the  echo 


>e 


;r  br.e  v;or.<  to  insure 


7he  pcint  or  raleaoe  rrr'r.  the  disposal  oar-ges  sr.ouli  oe 
Ly  rr.cnitored  to  insure  ccn.trci  of  n.aterial  olacen.ent  and 
round  f ornaticn. 

The  characterizarucn  of  octh  one  material  assured  to  de 
ccntarinated  and  oappLng  r.aterial  Lndioates  onat  signifioant 
clurping  vill  occur  and  a  r.cur.d  vill  be  forr.ed  at  the  disoosal 
site.  The  nat’;''e  of  the  materials  indicate  that  they  are 
compatible  for  a  successful  capping  operation. 

f.  The  c'/erabundance  of  capping  matferial  for  this  project 
insures  that  sufficient  cap  thici'r-.ess  should  be  easily  obtained 
with  the  proposed  sequence. 


g.  The  chara^coertsoi'Cs  fcr  site  31  i“. dicate  that  the  site  is 
technically  suitable  for  t.te  prep  csed  caooing  operation. 


Construction  of  the  proj'; 

is  expect&i  in  Ma'.'  ITSS.  The  frirst 
remove  approximately  52,C1C  m. 

a  depth  of  12  m.  (33^ ft;.  This  mao 
remaining  326, CCO  m-^  (440,302  c-.-;  c 
m  (33  ft)  deep  channel.  Froduco 
estimated  oo  be  175, CCO  m. (2  32, 
series  of  dredgitn  will  be  cemol 
chan.nel  fcr  t.he  arrival  of  .-..-.eric 
vessels. 


the  Na'/y's  sewer  line  will  he  in:oua-od  ccncu rren - i.-  with  the  tnioi'l 
dredging  ccr.traco.  Two  rtiers  which  e.-.cr '.a-rh  ir-oo  ti-^.o  are  i  c:  the 
tumir.g  tciio.ir!  cn  t.ho  sciitiri  £i"io  cf  'ir' ■  ' • '  i-j'  i*"-' 


w.  \j\ 


Tlie  second  dredgir.q  contract:  •..'ill  ce  for  the  deepening  of  the 
Inr.er  and  Ccter  Kartor  channels  co  12.8  m  (42  ft)  and  will  begin  nn 
Octcber  1933  open  conpletion  of  the  rer.cval  cf  tne  Alaneda  piers. 
The  construction  will^  proceed  as  follows:  1)  Rer.oval  of 

apprcxc.c.acely  150,000  .'n''  ;'200,000  cy;  of  possibly  contaninated 
naoarial  fron  che  turning  basin  area  (Todd  Shipyard  a.nd  Schnirzer 
Steel  areas  -  See  Sec.  4.2.  of  the  SZIS).  T.his  r.a'^erial  is  to  be 
contained  by  depositing  the  renaming  4.4  n-n^  (5.S  ncy,  of 
naterial  over  the  contaninated  naterial  (See  Sec.  3.15)  Wit.h  a 
production  rate  of  194,000  n^  (254,000  cy)  per  nonth  for  the  Outer 
Harbor  ar.d  1~5,C00  (230,000  cr^’)  per  .nonth  for  the  Inner  Harbor. 

DredgLng  of  the  Inner  Harbor  and  Outer  Harbor  will  be  done 
concurrently.  The  Outer  Harbcr  will  be  cc.npleted  by  October  1939, 
and  the  Inner  by  Ja.nuarv  1990. 


T^i©  ncp. ”  r  sc *0 1^2.1  dpsc 
p-erfom.ed  under  tee  sane 
construction  schedule  i 


c resent ac  in 


V 


< 


55 

•■i 


T 


en'-tronmental  cc>;czrms 


The  issue  of  quality  degradacio.-i  of  groundvatar  within  one 
existir.g  aquifers  of  the  area  as  a  resulr  of  charnel  h''prcver.ents  for 
OaJdar.d  Lnr.er,  Cuter  and  Middle  Harbors  was  raised  by  the  Califorr.ua 
Regional  Water  Quality  Conrroi  Beard,  San  Francisco  Bay  Region 
(RWQC3).  To  address  thiis  issue,  the  Corps  of  Engineers  directed  a 
groundwater  investigation  in  the  geographic  area  defined  as  the 
Oaxland  Bayshore  Area,  which  includes  Oakland  Inner  and  Oucer 
Harbors,  West  Oakland  and  Alar.eda  Island. 

Twe  separata  aquifers  are  identified  in  ine  Oakland  Bayshore 
.^urea;  rhe  Merritt,  Rcsey  Aquifar  consisting  of  the  shallow  ''errucc 
Sand  and  Pcsey  Sand  that  are  considered  to  represent  a  single 
hydrestratigrap'nic  unit  based  upon  reviewed  bcrshcle  data  in  this 
study;  and  the  less  fcmally  defined  .Ala.neda  Aquifer  consisting  of 
ine  underlying  Alareda  Formation  cerprised  of  apprcxi.tately  24  3..? 
reters  (SCO  feet)  cf  alternating  sands,  silts  and  clays.  The  San 
.Antonio  -iquitard,  consisting  cf  i'e  San  .intenio  Forr.aticn  and  a  thur. , 
clay-rich  pertien  of  rarine-estuarine  clays  of  ihe  .Alar.eda  Formation, 
separates  these  aquifers.  Mo  where  in  the  proposed  limits  of  the 
Cakland  Cuter  Harbor  project  will  dredging  enccunter  ine  San  .Antenuo 
Aquitard. 

The  MerritiPcsev  .Acjuifer  is  a  shailcw  acuifer  th.at  underlies 
the  Oi'tland  ar.d  .-lar.eda  Island  harber  are.as.  The  aquifer  ccr.sists  of 
the  Merritt  Sar.d  a.nd  ihe  interccnr.ected  sar.d  layers  and  lenses  cf  the 
underlying  Pcsey  Fcmaticn.  The  ccntact  between  ine  Merritt  Sand  ar.d 
ihe  Posey  Fcmaticn  is  an  erosicr.al  feature  t.hereby  placing  the 
Merritt  sand  in  hydrclcgic  ccnt.inuity  with  sands  cf  the  Posey 
Fcm.aticn.  The  Merritt  Sand  cutcreps  on  .Alar.eda  Island  ar.d  under  ine 
City  of  Oakland. 

4.1.2.  -  Aquifer  Background 

Prior  to  ihe  place.r.s.nt  cf  r.ar.-r.ade  fills  into  ine  San  Francisco 
Bay  in  the  Oakla.nd  area,  outcropping  Merritt  sand  formed  the 
shoreline  wiin  the  saline  waters  of  the  San.  Francisco  Bay  and  San 
.Ar.tcnio  Cree(<  estuary.  (San  .intenio  estuary  was  a  finger  cf  ine  Bay 
inat  fom.erly  exianded  iriand  between  CaltLar.d  and  .Alameda.}  Cue  to 
its  geographic  position  along  the  edge  cf  the  Bay  a.nd  partull.-' 
underlying  it,  the  Merritt  sand  has  been  exposed  to  salt  water 
intrusion  for  ine  la.st  few  thousand  years  when  waters  of  the  Par'irio 
Oceajn  filled  San  Fra.ncis-oo  B-ay  to  ihe  approximate  level  It  croo.oiee 
todav . 
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6.2.4 


OUTER 

HARBOR 


INNER 

HARBOR 


FY  19S8  $2,015,000  *  $6,452,000 

FY  1989  $17,860,000  $18,910,000 

FY  1990  $8,763,000 

*  Includes  Pre-Construction  Engineering  and  Design  costs  zf 

$2,000,000. 

Interest  during  construction  (IDC)  was  calculated  monthly  using 
the  present  discount  rate  of  8-5/8%.  IDC  costs  were  calculated 
beginning  with  the  first  quarter  of  FY  1988  (IDC  on  prior  General 
Design  Memorandum  costs  was  brought  up  to  FY  1988  conditions  using 
the  8-5/8%  rate).  Because  dredging  to  -33  feet  in  the  Inner  Harbor 
would  begin  accruing  benefits  in  the  fcurth  quarter  of  FY  1933,  IDC 
on  that  work  as  well  as  the  GDM  was  not  calcrulated  beyond  that 
point.  Lnterest  d’uring  construction  is  displayed  by  quarter  t.hat  t.he 
construction  expenditures  accrue  below: 


Outer  Harbor 

I.nner  Har! 

First  Quarter 

$197,000 

*  $130,000 

Second  Quarter 

369,000 

*  13,000 

Third  Quarter 

221,000 

20,000 

Fourth  Quarter 

125,000 

246,000 

Fifth  Quarter 

31,000 

700,000 

Sixth  Quarter 

428,000 

Seventh  Quarter 

325,000 

Eigth  Quarter 

225,000 

Ninth  Quarter 

127,000 

Tent.h  Quarter 

32,000 

TOTAL: 

$943,000 

$2,246,000 

*  Interest  on  Pre-Ccnstructicn  Engineeri.ng  and  Design  Costs. 
6.4.  -  Cperaticns  and  Maintenance 
6.4.1.  -  Federal. 


Historical  maintenance  dree  gin. 
through  1936  indicate  that  Cal-uanc  Cut 
119,000  cmubic  m.c-ters  (155,000  cubic 
annually.  Ln  the  sam.e  peried.  Inner 
153,000  cubic  m.eters  (290,000  cubic 
annual  r,a.Lntenance  dredging  cruantitisu 
and  107,000  cm  (140,000  cy),  fo 
respectively,  based  cm  the  eguch 


G  n  M  -  1  3 


surface  area  ar.d  che  sui: scripts  1  .ar.d 
proposed  conditions,  rescectivelv. 


to 


a;<i3r_n" 


Mainten  an  ca  d  red  ping  is  oreser.tly  oerfomed  on  an 
r/em.r.er.o  hopper  dredge,  vioh.  disposal  at  on.a  auon.-: 


annual 


design,  ar.d  super/ision  and  ad.nmis'orac.icn.  are  approxiraoel'/  $2.2 
per  cubic  yao~d  for  Cuter  and  Inner  Harbors,  based  on  .\pnl  193~  on: 
levels,  r'lt'ure  T.aintar.ance  is  assured  to  be  perforr.ed  on  an  anno.; 
cycle.  A  clanshell  dredge  will  maintain  those  areas  which  ar 
ir.accessibla  to  the  hopper  dredge,  such  as  the  turning  basins  an 
naneuvering  areas  in  the  Inner  Harbor.  The  increased  annu; 


r’amta.nancs 
:f  dredges, 


costs  attr 


1  V~ 


ut 


a-.d 


t . .  e  Cuter  an; 


:osal  at  Alc.atra: 
Harbors,  r 


:,  assu 
;39,CCC 


aval. 

$454, 


_ _ 


Jk. 


(It  Tl 


Harbor.  The  bener'its  presented  here  reflect  current  (1336)  prices 
and  a  disccunt  rate  of  3-5  '3  percent.  The  value  of  project  benefits 
for  the  Oakland  Inner  Harbor,  drodqed  and  maintained  to  a  depth  cf  42 
feet  below  MLLW,  amount  to  S12,9CC,000  annually. 

6.6.  -  3enef  it,' Cost  Ratio 

The  ratio  cf  benefits  to  costs  for  t.he  Oakland  Harbor  project  is 
shown  in  Table  IX. 


TABUE  VI 


OAKLAND  HARBOR 
ESTD-JATED  FRQJECT  FIRST  COST 
(April  1987  Price  Levels) 

Cost 

Account 

No.  Oescritticn  Ouantit'/  Unit 

Price 

Unit 

Amount 

Clamshell  direct  to  Site  B1 

09  Mobilization  and 

Denobilizaticn  1  job 

OAKLANT)  CUTER  HARBCR 

L.S. 

$370,000 

Standard  Dredging  -11.3  to  -12.3  neters 

(-37  to  -42  feet)  2,042,165  c.y. 

(1,561,000  c.n.) 

$6.30 

12,366,000 

75%  of  Overdepth  -  0.6  netars 

(2  feet)  702,770  c.y. 

(537,333  c.n.) 

$6.30 

4,427,000 

SUHKTAL  -  CUTER  HARBCR 

CAKIAhE  E2ER  HARBCR 

17,293,000 

Standard  Dredging  -11.3  to  12.3  meters 

(-37  to  -42  feet)  2, “98, 533  c.y. 

(2,139,797  c.n.) 

56 . 55 

18,331,000 

75%  of  Cverdecth  -  0.6  meters 

(2  feet)  830,435  c.y. 

(634,989  c.n.) 

$6. 5o 

5,440,000 

SLETOIAl  -  EO.ER  HARBCR 

23,771,000 

SUFTCTAL 

41,434,000 

oc{TTi^;cizs  (ri5%) 

5 , 655 , CCO 

SUBTOIAL 

n  /  ;  Oo  ,  L  i. 

30  Preccnstructicn  Engineerinc 

and  Design  (FED) 

863 , CCO 

30  Engineering  and  Design  (^4%) 

1,713,000 

31  Supervision  and  Admininstraticn  (r5%) 

2,570, CCO 

TOTAL  NA'/IGATICN  OCST 

$52 ,235,000 

01  Lands,  E-aserents  and  Fights -cf-'o.ay 

290.000 

02.3  liavy  Pelccaticn 

1,637,000 

09  Navigation  Aids 

50, CCO 

TOTAJL.  FIRST  CCOT 

S5  - , COO , 00  0 

Gn'-66 


T.\BLE 


QAKLArro  HARBOR 

.^SSCCIATED  COSTS  rCREDGCC  OF  BERTHS) 
(.^pril  1987  Price  Levels) 


Acxxx:nt 

No. 


Descrinticn 


CXiantitTv  Unit 


Price 


L'nit 

.ijTiount 


Clarshell  direct  to  Site  B1 

09  Mobilization  and 
Dencbil ization 

CAKLANT)  CUTER  HARBOR 


job 


Standard  Oredging  -11 . 3  to  -12 . 3  neters 


(-37  to  -42  feet) 


346 , CCO 
(264,552 


c.y , 
c.r. 


75%  of  O'/erdecth  -  0.6  neters 


(2  feet) 


1C9 , 000 
(33,341 


..S.  $35,000 


$6.30  2,130,000 


637 , OCC 


SLTTOTVL  -  (XTER  HARBOR 
CAKLALTD  ZlOaR  HARBOR 
Standard  Dredging  -11.3  to  12.3  neters 


-37  to  -42  feet) 

75%  of  Overdecth  -  0.6  neters 


77 , COO 
( 53 , 374 


C.y. 

c.n.) 


$6 . 55 


2,367,000 


jC4 , OGO 


(2  feet)  31,000  c.y. 

(23,703  c.n.) 

$6.55  203, CCO 

SUBTOTAL  -  BOTR  HARBOR 

707,000 

SUBTOTAL 

3, 609, CCO 

CrfTTEiGZli'CIES  (rl5%) 

541, CCC 

SUBTOTAL 

4,150,000 

30 

Engineering  and  Design  (l3%) 

124,000 

31 

Super/isicn  and  Adnininstraticn  (n5%) 

207,000 

TOTAL  ASSOCIATED  COSTS 

$4,431,000 

036-6' 


A. 


T 


TABLE  \’III 

ESn>?aE  CF  FXRST  COST  FOR  RLL: 
CF  THE  SA.'FnARY  sr.-.H 

CAKLANT)  LCIER  riARBCR 
(April  1987  Ftice  Level; 


EESCRIrnC?<' 


CUALTn'i  LTm  LT.TT  FFTCE  A:-r:L' 


U.S.  16"  DIAMETER  SBTER  M?iQI  RELOCLTTCN 


Mcbilizaticn  &  Dcnobilizaticn 

Dredge  Pipe  Trench  (Clarshell) 
To  Ocean  Site  B1 


Dredge  Sand  Scrro'^  (Clanshell) 
and  BacPTill  Primary  Trench 


RenCv'e  and  Replace  Rlipra; 
Channel  Slcoes 


i  jQC 


22,700  c.y.  $11.' 
(25,CC0  c.n.) 


6,OCO  c.y. 
(4,5SS  c.n.; 


CC-,  tcr3  ai.2: 
( ■'  ^6  pens  nepric  • 


$142,6: 


:,QCC 


Dianeter  Case  Iren  Fle>hi:le 

Joir.z  Ripe  i  Ritoince  370  l.f. 

(265  nener; 

Perxr.-e  a-d  Dispose  cf  FKisoinc  4C-c.en 
(16-Lnch;  CianeterC.I.  Pipe  660  l.f. 

(201  neper; 


T  ~t  ,  ^  -  . 


$1,222,6: 


EngineerLng  a-d  Design  (n5l) 
Surei'/isicn  ssd  .idnanhsPraPicn  i'-"’: 


TOT.AL  -  Sever  Line  RelcoaPicn 
Dp-grade  Po  45.7-cen  (13-inch)  line 


GLM-63 


i>; 


AJSrJAL  BC-'EFn  'VC'  COST  CCtVFAPZSCfl 
(>:$!,  OCC) 


DESCRIPnCN  COST 

Project  First  Cost  $54,000 

.Associated  Costs  4,481 

Interest  IXiring  Ccnstructicn  3,189 

TOTAL  Ht-ESTMECTr  OOST  S61,6:'0 


Capital  Recc-'ery  Factor  v^-T; 

8-5, 'S%  for  50  years  G.  3SC65 

■Annualized  First  Cost 
.Annual  yair.ta-a-ce 


.A'.TPAiCZ 


assoc  1?. tan  rer.eii' 


~e-n 


Cai-nO 


-  COST  ALLCCATION 
■'.1.  -  Allocation  bv 


The  costs  or  the  reccr.r.cr.ded  olan  for  C.altland  h^arbcr  hace 


allocated  e.ttirel\ 


3~rtierciai  deep- 


na vigacion . 


i  :i  e 

reccojr, ended  troject  costs  include  dredging  cf  tine  Federal  navigation 
channels,  dredging  or  the  turnLng  basin,  Lnstallaticn  of  aids  to 
navigation,  dredging  cf  the  ncn- Federal  berthing  areas  (an  associated 
cost),  and  modifications  to  the  Navy  sanitary  sewer  line  whicn 
crosses  the  Estuarv. 


7.2.  -  Cost  Aoocrtiontient 


A p p c zonrnGn't  of  t.f'. o  o^tcjG Cu.  c c s o s  o c tz ' v g g n  r  -3 ci 0 
ncn.-Fsder?l  is  as  specified  in  'the  Water  Rerourc^as  Etevelopnen 

■162,  the  authorization  for  the 


1936,  S9th.  Congress,  2nd  Sessica, 


cost  s.nar: 


Qhv 


Cccperaticn  Agreor,e.nt  (See 
the  Local  Spenser  '.'the  For* 

fren  6.1  meters  to  12.7  meters  (2 


•a 


an; 


giv<tn  in  uetai^  i.n 
and  -LppendLx  A),  states  that 
is  to  pay  for  ill  of  the  cost 


0.6  rr.G’tGr's 


CO  '  Oi. 3*~ '  “P.  S.P-'Ci  G PCC 10. ' 

d.r.z  3dp:r.istr3tlcr., 

am, cunt  wi-_  be  placed  in.  an  escrow  account  the  cegLnnLtg  c: 
fiscal  year,  prior  to  proceeding  with  work.  In  addition,  th.e 


angir.eerir.g  and  design,  and  super/is 


years, 
berths  = 

SGVGP  ^ 


S-CI-  V3\ 

i  relccacicr^ 

3  0 


.  .SS  A  i  4 


n  M 


T.^Bi  r  X 

CCST  APPORnaWEiT 
{^pril  1937  Price  Levels) 
Clarshell  to  Ocean  Site  B1 


FEDERAL  COSTS 

(XTER 

TCIAL 

HARBOR 

HARECR 

09 

Mob  and  Demob 

$132,000 

$146,000 

$278,000 

Dfedging  to  20' 

$66,000 

$140,000 

$206,000 

Dredging  20'  to  42' 

$9,587,000 

$13,617,000 

$23,204,000 

Overdepth  (2') 

$3,322,000 

$4,082,000 

$7,404,000 

Cent ingenc i es 

$1,789,000 

$2,455,000 

$4,244,000 

30 

E&D 

$785,000 

$1,143,000 

$1,933,000 

31 

S&A 

$813,000 

$1,116,000 

$1,929,000 

09 

Navigation  Aids 

$60,000 

$60, COG 

02, 

.  3Navy  Sev,er  Relcc. 

$1,266,000 

$1,266,000 

POIAL  FEDERAL  FIRST  CCST 

$16,5C0,CC0 

$24,000,000 

$43,530,000 

NCN-FEDERAL  COSTS 

09 

>fcb  and  Demob 

$44,000 

$43,000 

$92 , OCO 

Dredging  to  20' 

$17,000 

$35,000 

$o2 , 000 

Dredging  20'  to  42' 

$3,196,000 

$4, 539,000 

$",735,000 

C\-erdepch  { 2 ' ) 

$1,105,000 

$1,253,000 

$2,463,000 

Cent incerc i es 

$595,000 

$316,000 

$1,411,000 

30 

EiD 

$261, 000 

$332,000 

3643 , OCC 

31 

SLA 

$270,000 

$371,000 

$641, CCC 

01 

Lands ,  Easener.ts  ar.d 

Rights -cf-',vay 

$290,000 

$290,000 

02. 

lONavy  Se'.v'er  Relcc. 

$421,000 

$421,000 

TO] 

LAL  NCK-FED.  FIRST  COST 

$5,500,000 

$S,CC0,CC0 

$13,530,000 

TCTAX  FRGJECI  FIRST  CCST 

$22,CCO,CCO 

$32 , CGO, CCC 

S5 -,300,000 

G3<-71 


SECTION 


EIGHT 

3.  -  LOCAL  COOPERATION 

3.1.  -  Coordinarion  with  Local  Interests 

The  Department  of  the  Arrmy  has  entarec  into  a  local  cooperation 
agreement  with  the  Port  of  Oakjand  for  the  construction  and 
maintenance  of  the  Oakland  Harbor  L'eep  Water  Ship  Cnannels.  The 
Local  Cooperation  Agreement  is  presented  in  total  in  Appendix  0. 

8.2.  -  Local  Cooperation  Agreement 

The  cbligaticns  of  the  local  sponsor  are  specified  in  Article  11 
cf  the  Local  Coeperatien  Agreem.ent  oetween  the  Dep.artr:e.nt  of  the  Arm.-.- 
cind  the  Port  of  Oakland  for  Constructicn  and  .Maintenance  of 
Navigation  I.mprcvemencs  at  Oakland  Outer  and  Inner  Harbors,  which 
reads  in  part  as  follows: 

Article  II  -  OBLIGATICh'S  Cr  PARTIES 

a.  The  Local  Spenser  shall  pro’/ide  rnd  m.air.tain,  at  its  cwn 
expense,  all  project  facilities  other  than  those  for  general 
navigation,  Including  dredged  depths  In  bert.hing  areas  a.nd  local 
access  channels  sar/ing  the  ge.neral  navigation  features  commensurate 
with  those  in  related  general  navigation  features. 

b.  The  Local  Sponsor  shall  provide  to  the  Gover.'.m.ent  all 
lands,  ease.ments,  and  rights-cf-way,  including  dredged  m. atari 
disposal  are.’s,  and  perform  all  relocations  cr  alterations  o: 
facilities  ether  than  utilities  governed  by  paragraph  c.  below 
(except  relccaticns  cr  alterations  cf  highway  and  railway  bridoss;  , 
determined  by  the  Govemm.e.nt  tc  be  necessary  fer  con  struction, 
operation,  or  maintenance  of  the  project. 

c.  The  Local  Spcr.s-or  she. 
all  utility  relccaticns,  includi 
alterations  determined  by  the 
constructicn,  eperatien,  or  r 

d.  The  Local  Spenser  sJ 
without  cost  to  the  Gc.-emm.ia.nt  ad 
facilities  open  to  all  cn  eqe 

e.  To  the  exte-nt  it  is  1? 

Spenser  s.hall  prohibit  erection  cf 
the  project  channel  lines. 

f.  The  Local  Spenser  sh.all  provide,  'd’urinc  the  ceric-;;  "1 
ccnstructicn,  a  cash  contribution  c-pcel  to  th-c  folic  .,  l.e  ■.  -‘i  crnc  .  c 
of  the  total  cost  of  construction  cf  the  gen'r,-.l  n  -.r :  n  ■ 1  -  ’ 
facilities  assigned  to  com.mi-orc lal  n  ovig  ctic  n; 

10  percent  of  the  costs  attributabl-e  t: 
project  which  has  a  depth  not  in  excess 
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25  percent  of  the  costs  attributable  to  the  portion  of  the 
project  which  has  a  depth  in  excess  of  20  feet  but  not  in  excess  of 
45  feet: 

g.  The  Local  Sponsor  shall  repay  with  interest,  ever  a 
period  not  to  exceed  3  0  years  following  cor.pletion  of  the  general 
navigation  faatrures  of  the  project  or  separable  element  thereof,  an 
additional  0  to  10  percent  of  the  total  cost  of  construction  of 
general  navigation  facilities  assigned  to  ccr.r.ercial  navigation, 
depending  on  the  value,  as  Ccdculated  under  Article  IV  hereof,  cf 
items  pr/oided  pursuant  to  paragraph  b.  of  this  Article.  If  the 
credit  allow-ed  for  such  items  is  less  than  10  percent  of  the  total 
cost  of  constr’uction  cf  general  navigation  features,  the  Local 
Sponsor  shall  repay  a  percentage  of  such  local  cost  equal  to  the 
difference  between  10  percent  cf  the  total  cost  and  the  percentage  of 
the  total  cost  represented  by  the  value  cf  such  item.s.  If  the  credit 
allowed  is  equal  to  or  greater  than  10  percent  cf  said  tctal  cost, 
tne  Local  Sponsor  shall  net  be  required  to  repay  any  additional 
percentage  of  the  total  cost. 

h.  The  Gr/emment,  subject  tc  and  using  funds  provided  by 
the  Local  Spenser  and  apprepriated  by  Congress,  shall  expediticusl'/ 
ccnstruct  the  ganeral  navigaticn  features  cf  the  project  (includin 
relccaticns  or  alterations  cf  highway  and  railway  bridges),  apply  in 
these  procedures  usually  foilewed  or  applied  in  Federal  projects, 
pursuant  to  Federal  laws,  regulations,  and  policies.  The  Local 
Spenser  shall  be  afforded  tne  cepertunity  tc  review  and  cemment  c.n 
all  relevant  plans  and  scecificaticns  prior  to  the  issuance  cf 


ceportunit-y  tc  revif  '  and  cc.nme.nt  c.n  all  mcdificacicr.s  and  chance 
orders  trier  tc  the  iscuar.ce  tc  tne  ccr.tractcr  tc  tne  maximum  e:<tent 
feasible.  The  Local  Sponsor  will  be  supplied  with  a  copy  of  all 
m.odificaticns  and  ch.an.ge  orders.  The  Government  will  consider  t.he 
views  cf  tne  sponsor,  but  award  cf  the  ccntracts  and  perf crm.a.nca  cf 


a* 


ne  werk 


n  c;^9icn  d  eu 


Governm.ent. 


i.  The  Gcv'emm.ent  shall  eper; 
navigation  features  cf  the  crejed 


axn  c.nc; 


j.  The  Governm.ent  shall  acquire  such  interests  as  are 
necessary  *"0  ccnstruct,  operate  and  maintain  t.hcse  portions  cf  t.he 
Project  lying  within  the  City  cf  Alam.eda.  The  Gcvernm.e.nt  will 
ccerdinate  the  selection  cf  the  appraiser  witn  the  Local  Spenser  and 
copies  cf  tne  appre.-ed  apprais-al  reports  well  be  provided  the  Local 
Spenser. 


PARTICLE  111  -  LA-NDS,  FACII 


LU.1.  i 


a.  Prior  to  the  advertisement  cf  any  ccn.structicn  contract, 
t^e  Local  Sponsor  shall  furr,:s;i  to  t:.a  Gcverna.cnt  all  lands, 
ease.nents  auad  rights-cf-way,  including  suitable  berrew  and  dredged 
.m.atarial  atyes-ai  areas,  as  m.ay  he  determi.noc;  by  tne  Gcm.'err.m.er.t  to  be 
neceue-ary  for  construction,  cf'ernticn,  a.nd  m.aint en.ar.ee  cf  the  general 
naviaation  features,  and  shall  furnish  tc  the  Governm.ent 
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a)  • 


evidence  supporting  the  Local  Sponsor's  legal  authority  to  grant 
rights-of-entry  to  such  lands. 

b.  The  Local  Sponsor  shall  provide  or  pay  to  the  Govemneno 
the  full  cost  of  providing  all  retaining  dikes,  vasteweirs, 
bulkheads,  and  enbankments,  Lncluding  all  monitoring,  features  and 
stilling  basins,  determined  by  the  Government  to  be  necessai"/  for 
construction,  operation,  or  maintenance  of  the  general  navigation 
features. 


c.  The  Local  Sponsor  shall  reimburse  the  Government  for  all 
costs  associated  with  the  Government's  acquisition  of  such  interests 
as  are  necessary  to  construct,  operate  and  maintain  those  portions  of 
the  Project  lying  within  the  City  of  Alameda. 

d.  Upon  notification  from  the  Gcv'emm.ant,  and  subject  to  the 
Gcvemrient's  acquisition  of  interests  in  hhe  City  of  Alameda  and  the 
Gcv'emment's  furnishing  to  the  Local  Sponsor  rights- cf-antry  pursuant 
to  said  interests,  the  Local  Sponsor  shall  accom.plish  all  necessary 
alteratu-cns  and  reiocatio.ns  of  buildLngs,  highways,  railroads,  storm, 
drai.ns,  and  other  facilities,  structures,  and  im.provem.ents. 

e.  Upon  nctification  frcm  the  Gcv'emm.ant,  the  Local  Spenser 
shall  perform  or  assure  performance  cf  all  necessary  alterations  a.nd 
relocations  cf  pipelines,  cables,  and  other  utilities,  including  the 
"a\y  sanitary  sewer.  Nothing  herein  shall  be  deemed  to  affect  the 
ability  cf  the  Local  Sponsor  to  seek  compensation  frcmi  other 
ncn-?edaral  entities  for  costs  it  incurs  under  this  paragraph. 

f.  The  Lo-aal  Spenser  shall  comply  with  the  applicable 
prtm.'isior.s  cf  the  Uniform  Relocations  .Assistance  and  Re?:!  Property 
Acquisition  Policies  .Act  cf  197C,  Public  Law  91-546,  Approved  January 
2,  1971,  in  acquiring  lands,  easements,  and  rights-cf- way  for 
ccnstrucnic.n  ar.d  subsequent  cperacicn  aand  m.aintanar.ca  cf  the  prcjs.ct, 
and  inform,  all  affected  persens  cf  applicable  benefits,  policies,  and 
procedures  in  connecticn  with  said  .Act. 

sanitary  sewer  is  a  local  responsibility.  It  has  since 
Federal  and  25%  non- Federal) . 
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9.  -  CONCLUSIONS  AND  RE  CC  M  M  IN  D  ATIC  3 

9.1.  -  Con  cl  lesions. 

The  District  Engineer  ccncludes  that  the  widening  a.nd  dee 
of  the  Oakland  Cuter  and  Inner  Harbor  navigation  chann 
descrihea  herein  is  in  ccnfomanca  with  the  exoressed  cor.cern.j  a..i 
needs  of  the  IocclL  interests  and  is  justified  on  a  basis  of  tangible- 
project  benefits,  in  the  fem  of  monetary  transportation  savings  in 
excess  of  project  costs.  The  District  Engineer  ccncludes  that  the 
assurances  of  financial  cooperation  provided  by  the  local  interests 
are  satisfacterv’  and  that  the  local  interests  maintain  the  capability 
to  furnish  t.he  required  cooperation.  Eurthem.cre,  the  District 
Engineer  ccncludes  that  the  departures  fre.n  the  authorized  plan  :i 
ir.p reverent,  which  are  presented  in  this  General  Design  !-!enorar. dun , 
are  rinor  .ncdificaticns  necessary  to  realize  the  intent  of  t.te 
project  proposed  for  construction. 

9^2.  *“  R£corr;m2n'd3ti,ior!S« 

Reccm"end  thB  apereval  of  this  COM  as  th.a  c?.5is  fer  the 
preparation  of  contract  pla.ns  and  specifications. 
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FINAL  SUPPLEMENT  NUMBER  1  TO 
THE  ENVIRONMENTAL  IMPACT  STATEMENTS 
OAKLAND  OUTER  AND  OAKLAND  INNER  HARBORS 
DEEP-DRAFT  NAVIGATION  IMPROVEMENTS 
ALAMEDA  COUNTY,  CALIFORNIA 

The  responsible  lead  agency  is  the  U.S.  Army  Corps  of  Engineers,  San 
Francisco  District-  The  responsible  cooperating  agency  is  the  Port 
of  Oakland. 

Abstract:  The  San  Francisco  District  has  been  authorized  by  the 
Water  Resources  Development  Act  of  1986,  99th  Congress,  2nd  Session, 
P.  L.  99-662  to  deepen  the  navigation  channels  in  the  Oakland  Outer 
and  Oakland  Inner  Harbors.  Environmental  impacts  of  the  projects 
were  evaluated  in  the  Final  Environmental  Impact  Statements  filed 
with  the  Environmental  Protection  Agency  in  1981  and  1985.  This 
Supplement  to  the  FEIS's  has  been  prepared  to  address  the  changes 
related  to  disposal  and  disposal  site.  The  Alcatraz  site  was 
originally  selected  for  disposal  of  dredged  material  from  the  Oakland 
projects;  however,  dredged  sediment  deposited  there  has  been 
accumulating.  Results  of  recent  disposeil  studies  at  the  Alcatraz 
site  indicate  that  accumulation  will  continue  even  with  material 
disposed  in  slurried  form,  and  that  the  site  would  be  filled  to  near 
capacity  with  the  addition  of  material  from  the  Oakland  Channels. 
Maintenance  of  access  to  terminal  facilities  and  marinas,  and 
provision  of  adequate  berthing  depths  for  both  deep-draft  vessels  and 
small  craft  is  essential  to  the  economy  of  the  Bay  Area.  Potential 
loss  of  capacity  at  the  Alcatraz  site  would  jeopardize  maintenance 
dredging,  thereby  affecting  maritime  interests  throughout  the  Bay. 

Other  in- Bay,  and  upland  sites  have  been  examined  and  found 
limited  in  availability  or  unaccepteible  for  receiving  material  from 
the  Oakland  projects;  therefore,  severed  ocean  disposal  sites  have 
been  evaluated  and  ocean  disposal  B1  site  (located  approximately  30 
nautical  miles  from  the  Golden  Gate  Bridge)  has  been  selected  for 
dredged  material  disposed.  Three  disposed  alternatives  for  the 
Oakland  project  have  been  examined.  Direct  ocean  disposal  at  B1  is 
selected  because  the  disposed  site  has  the  least  value  to  the  local 
fishing  industry.  The  selected  alternative  ensures  that  the  Alcatraz 
site  remains  available  for  on-going  disposal  activities. 

SEND  YOUR  COMMENTS  TO  If  you  would  like  further 
THE  DISTRICT  ENGINEER  information  on  this  SEIS, 

BY:  25  APRIL  1988  please  contact: 

Patricia  Duff  or  Brian  Walls 
U.S.  Army  Corps  of  Engineers, 
San  Francisco  District, 

211  Main  Street,  San  Francisco 
California  94105 
(415)  974-0441  or  (415)  974-0444 
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SUMMARY 


FINAL  SUPPLEMENT  I  TO 

THE  FINAL  ENVIRONMENTAL  IMPACT  STATEMENTS 

OAKLAND  OUTER  AND  OAKLAND  INNER  HARBORS 
DEEP-DRAFT  NAVIGATION  IMPROVEMENTS 
ALAMEDA  COUNTY,  CALIFORNIA 


(  )  ADMINISTRATIVE  DRAFT  SUPPLEMENT  (X)  FINAL  SUPPLEMENT 

Responsible  Office:  U.S.  Array  Engineer  District,  San  Francisco, 

California 

Contact  Person:  Project  Manager:  Dennis  Thuet,  (415)  974-0379 
SEIS  Manager:  Patricia  Duff,  (415)  974-0441 

1.  Name  of  Action:  (x)  Administrative  (  )  Legislative 

2.  Description  of  Actions: 

a.  Channel  Dredging  -  The  recommended  plan  for  deep-draft 
navigation  improvements  to  the  Oa]d.and  harbors  would  deepen  the  Outer 
and  Inner  Harbor  channels  from  an  authorized  -11  meters  (m)  (-35  feet 
[ft])  MLLW  to  -13  ra  (-42  ft)  MLLW.  Approximately  12.8 
kilometers  (km)  (3.4  miles  [mi])  of  the  Outer  Harbor  would  be 
deepened  and  the  turning  basin  would  be  relocated,  deepened  and 
enlarged.  Approximately  6  km  (4  mi)  of  the  Inner  Harbor  channel 
would  be  deepened  between  the  Entrance  Channel  reach  and  the  Clay 
Street  Pier.  The  channel  would  be  widened  at  the  Inner  harbor 
entrance,  at  project  kilometer  5  (project  mile  3)  and  at  the  upper 
end  of  the  project.  A  turning  basin  would  also  be  provided. 

b.  Disposal  of  Materials  -  As  originally  planned,  dredged 
material  from  the  project  was  to  be  disposed  at  the  Alcatraz  disposal 
site.  Matericil  was  to  be  disposed  in  slurried  form  in  order  to 
promote  dispersion  and  movement  of  sediment  through  the  Golden  Gate 
cmd  out  of  the  bay  system.  Materieil  from  continued  disposal  of 
dredged  material  has  accumulated  at  Alcatraz  more  rapidly  than  it  has 
dispersed  even  though  a  requirement  for  disposal  of  slurried  material 
is  in  place.  Disposed  of  approximately  5.4  million  cubic  meters 
(m^)  (7.0  million  cubic  yards  [yd^])  of  slurried  material  from 
the  Oakland  channels  at  the  Alcatraz  disposal  site  its  capacity  would 
be  reduced  significantly  unless  material  were  removed  from  the 
Alcatraz  site  to  minimize  the  impact  of  potential  accumulation.  In 
order  to  maintain  a  viable  in- Bay  disposal  site  for  Corps  maintenance 
dredging  and  regulatory  projects,  additional  disposal  sites  and 
disposal  alternatives  for  the  Oakland  project  have  been  evaluated. 
The  selected  disposal  alternative  includes  ocean  disposal  of  hte 
material  while  consem/ing  continued  use  of  the  Alcatraz  site. 
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c.  Environmental  impacts  of  the  authorized  navigation 
improvements  were  assessed  in  the  FEIS,  Oakland  Outer  Harbor 
Deep-Draft  Navigation  Improvements  and  Final  Feasibility  Study  and 
Environmental  Impact  Statement.  Oakland  Inner  Harbor  Deep-Draft 
Navigation  Improvements.  This  Supplemental  Environmental  Impact 
Statement  (SEIS)  evciluates  alternative  disposal  sites  and  options  not 
covered  in  prior  environmental  documents- 

d.  Alternatives  Considered  -  Several  ocean  disposal  sites  have 
been  assessed  for  use  under  Section  103  of  the  Marine  Protection 
Reseeuxh  and  Sanctuaries  Act  (MFRSA)  in  the  SEIS.  The  ocean  disposal 
site  (Site  IM)  was  selected  to  "minimize  the  interference  of  disposal 
activities  with  other  activities  in  the  marine  environment 
particularly  avoiding  areas  of  existing  fisheries  or  shellfisheries 
and  regions  of  heavy  commercial  or  recreational  navigation"  (EPA, 
Ocean  Dumping  Regulations,  40  CFR  228.5).  Following  initial 
screening  of  candidate  ocean  disposal  sites,  four  disposal 
alternatives  for  the  authorized  project  including  "No  Action",  were 
evaluated.  The  other  three  alternatives  are: 


1)  Unrestricted  Disposal  at  Ai^catraz  -  The  estimaced  5.4 
million  m^  (7.0  million  yd^)  of  material  from  the 
Oakland  Channels  would  be  disposed  and  allowed  to 
accumulate,  filling  the  site  bottom  with  depths  decreasing 
to  -2  0  feet,  mean  lower  low  water; 

2)  Alcatraz  Disposal  with  Pre-dredging  Material  to  an 
Offshore  Ocean  Site  -  Approximately  5.0  million  m^  from 
Oakland  Hcirbor  (6.5  million  yd^)  would  be  disposed  at  the 
Alcatraz  site.  Approximately  0.3  million  m^  (0.5 
million  yd^)  of  material  from  the  turning  basin  in  the 
Oeikland  Inner  Harbor  would  be  dredged  and  either  (a)  taken 
upland,  or  (b)  disposed  at  an  ocean  site.  Because  of  the 
lack  of  additional  information  necesseury  for  ocean  disposal, 
the  predredging  of  the  accumulated  material  from  the 
Alcatraz  site  will  be  delayed  until  adequate  information  is 
developed  related  to  material  disposal  and  an  appropriate 
ocean  site  approved.  Approximately  2.1  million  m^  (2.7 
million  yd^^  would  be  dredged  from  the  Alcatraz  disposed 
site  and  transported  to  an  ocean  disposal  site  for 
disposal.  Site  IM  is  the  preferred  ocean  site.  In 
addition,  an  amount  of  uncontaminated  material  (to  be 
determined)  would  also  be  needed  for  disposed  at  the  ocean 
site  to  cover  potentially  contaminated  material; 

3)  Direct  Ocean  Disposal 

a)  Site  IM  -  All  materied  from  the  Oakland  Harbor 
deepening  would  be  dredged  by  clamshell  and  taken 
directly  to  the  ocean  disposal  site  by  barge.  This 


altemattive  would  require  dredging  of  the  turning  basin 
first,  amd  the  remainder  of  the  project  would  be 
disposed  on  top  of  the  material  from  the  turning  basin. 

b)  Site  B1  -  Similar  to  the  Direct  to  Site  IM 
ailtemative,  aill  material  from  the  Oakland  Harbor 
deepening  would  be  dredged  by  clamshell  and  taken 
directly  to  the  ocean  disposal  site  by  barge.  The  same 
sequence  of  dredging  as  would  be  followed  as  the  Direct 
to  Site  IM  alternative;  that  is,  the  turning  basin 
first,  then  the  remainder  of  the  project  to  be  disposed 
on  top  of  the  material  from  the  turning  basin. 

3.  Major  Conclusions  and  Findings: 

a.  NED  Plan  Rationale  -  The  disposal  alternative  which  would  be 
implementable  and  would  allow  the  greatest  net  economic  benefit  would 
be  "Direct  Ocean  Disooscil  to  Site  Bl”;  this  option  represents  the 
least  cost,  environmentcdly  acceptable  alternative  that  can  be 
implemented.  Although  the  capping  cperation  is  necessary  to  satisfy 
the  criteria  for  ocean  disposal,  the  design  and  implementation  are 
simplified  by  the  relatively  small  amount  of  potentially  contaminated 
material  compared  to  uncontaminated  material  to  be  disposed.  With 
the  NED  plan,  approximately  5.4  million  m^  (7  million  yd^)  of 
sediment  would  be  dredged  from  the  Oakland  Harbor  project  site  and  be 
transported  by  barge  to  the  ocean  disposal  site  located  approximately 
42  km  (26  nautical  miles  haul  distance)  from  the  Golden  Gate  Bridge. 
This  plan  would  not  affect  continued  use  of  the  Alcatraz  disposal 
site.  This  plan  would  result  in  environmental  impacts  at  the  ocean 
disposed  site,  but  represents  the  least  cost,  implementable  plan. 

b.  Selected  Plan  -  The  selected  plan  is  the  "Direct  to  an  Ocean 
Disposal  Site  Bl".  This  plan  will  require  a  specific  dredging 
sequence  as  a  result  of  water  quality  test  data  from  the  Oakland 
Inner  Hau-bor  turning  basin  indicating  a  potentiad  for  significant 
adverse  effect  in  the  maurine  environment.  This  petential  for  adverse 
effect  will  be  minimized  by  the  following  mainagement  operation. 
Since  additionail  testing  would  be  needed  before  disposal  to  determine 
the  extent  of  the  potentiad  contamination,  a  conservative  dredging 
aind  disposal  program  has  been  developed.  In  two  phases,  the 
material,  approximately  206,000  m^  (270,000  yd^)  from  the  turning 
basin,  will  be  dredged  and  taken  to  the  ocean  disposal  site.  Then, 
the  remainder  of  the  project  will  be  dredged  and  taken  to  the  ocean 
site  with  the  objective  of  covering  the  potentially  contaminated 
material.  Lastly,  the  monitoring  program  involving  bathymetry, 
REMOTS  photography,  sediment  grab  sampling,  etc.,  will  be  implemented 
to  measure  the  success  of  the  covering. 


IV 


1)  Short-term  Environmental  Effects  -  Turbidity  would 
increase  in  the  vicinity  of  the  work  site  as  the  Oakland  channels  are 
dredged.  Turbid  conditions  would  result  as  material  is  released  at 
the  ocean  disposal  site.  Although  the  bulk  of  the  material  will  fall 
to  the  bottom  at  the  site,  some  of  the  matericd  will  disperse  in  the 
water  column.  Accumulation  of  sediment  would  occur  in  the  vicinity 
of  the  ocean  site.  Benthic  orgainisms  would  be  disturbed  at  the 
dredge  and  disposal  sites.  Based  on  available  data,  material  from 
the  Oakland  Harbors  has  been  found  to  be  acceptable  for  aquatic 
disposal  in  accordance  with  statutory  requirements  with  the  exception 
of  the  sediments  from  the  Oakland  Inner  Harbor  turning  basin. 
Placement  of  the  sediments  from  the  turning  basin  will  be  handled  in 
cin  environmentally  sound  manner  at  the  designated  ocean  site. 

2)  Long-term  Environmental  Effects,  Project  Area  -  Some 
benthic  organisms  would  be  eliminated  during  dredging  and  would  be 
buried  during  disposal  Substrate  at  the  designated  ocean  disposal 
site  would  change  as  Bay  sediments  mound  on  the  ocean  bottom.  Since 
the  evaluation  of  dredged  material  disposed  in  marine  environments 
has  continually  evolved  since  1972,  there  is  no  definitive 
determination  of  long-term  effects.  However,  the  existing  analysis 
of  potential  for  adverse  environmental  effects  from  the  selected 
disposal  plan  has  not  revealed  the  likelihood  of  significant  effects 
occurring. 

3)  Long-term  Environmental  Effects,  Regionad  -  No  regional 
long-term  adverse  environmental  effects  are  anticipated. 
Socio-economic  effects  of  the  project  would  be  beneficial.  However, 
great  concern  has  been  expressed  on  the  potential  economic  losses 
that  may  be  incurred  by  fishing  interests  in  ocean  waters  from 
disposal  at  Site  IM.  Disposal  will  only  have  short-term  impacts  on 
commercial  and  sport  fishing  enterprises.  Since  bottom  habitat  will 
be  modified,  fish  species  that  would  normally  be  found  in  the  area  of 
the  dispos^d  site  will  cheinge.  Fish  populations  eind  distributions 
vairy  widely  throughout  the  continental  shelf  in  the  region  offshore 
of  San  Francisco  under  natural  conditions.  Potential  economic  losses 
as  a  result  of  such  a  change  from  disposal  of  dredged  material  are 
not  queintifia±)le  without  a  dateibase  of  several  years  for  the  fish 
species  of  interest  to  identify  overall  trends  in  the  variations  that 
fish  pcpulations,  distributions  and  exploitation  thereof  experience. 

c.  Other  Major  Conclusions  and  Findings  of  the  District  Engineer 
-  Environmental  coordination  completed  includes  the  following 
actions: 


1)  A  Section  404(b)(1)  evaluation  was  submitted  to  the 
RWQCB  requesting  certification  for  disposal  at  the  Alcatraz 
disposed  site,  but  was  suspended  pending  concurrence  on 
ocean  disposed  from  EPA.  Certification  pursuant  to  Section 
404  of  the  Clean  water  Act  is  not  required  for  ocean 
disposal; 
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2)  A  cxinsistency  determination  for  in- Bay  dredging  has  been 
initiated  with  the  Bay  Conservation  and  Development 
Commission  in  cxjmpliance  with  the  Coastal  Zone  Management 
Act  (16  use  1451); 

3)  A  supplemental  Coordination  Act  report  has  been  requested 
from  the  Fish  and  Wildlife  Service  (FWS)  in  compliance  with 
the  Fish  and  Wildlife  Coordination  Act  (16  USC  661);  the 
National  Marine  Fisheries  Service  (NMFS)  Endangered  Species 
Office,  FWS,  has  been  consulted  in  compliance  with  the 
Endangered  Species  Act  (16  USC  1531-1543); 

4)  Criteria  used  to  select  the  appropriate  ocean  disposal 
site  are  those  required  by  the  Marine  Protection,  Research 
and  Sanctuaries  Act  (33  USC  1445);  use  of  an  ocean  disposal 
site  has  been  formally  coordinated  with  the  Environmental 
Protection  Agency  (EPA)  under  Section  103  site 
identification  procedures  of  the  Act. 

4.  Areas  of  Controversy: 

a.  Issues  of  major  disagreement  among  public  interests  -  FWS, 
NMFS,  the  California  Department  of  Fish  and  Game  (CDFG),  and  numerous 
fishing  interests  have  expressed  concerns  related  to  the  impacts  of 
disposing  dredged  material  in  the  ocean,  and  have,  for  the  most  part, 
reoDmmended  that  a  more  distant  and  deeper  water  site  than  Site  IM  be 
used.  It  is  the  position  of  these  agencies  and  groups  that  this 
activity  could  contribute  to  detrimental  effects  on  fish  populations 
by  increasing  turbidity,  eliminating  habitat,  releasing  contaminants 
associated  with  the  dredged  sediments,  and  by  conflicting  with  the 
commercial  and  sport  fishing  enterprises. 

Increased  turbidity  resulting  from  disposal  of  consolidated  dredged 
material  is  of  short  duration.  Turbidity  is  also  generally  localized 
in  the  immediate  vicinity  of  the  disposal  site  as  material  falls 
through  the  water  column.  Habitat  losses  that  may  occur  from 
deposition  of  consolidated  fine-grained  sediments  are  unavoidable. 
However,  the  newly  d^osited  substrate  would  provide  habitat  for  a 
different  array  of  opportunistic  species.  This  may  increase  the 
species  diversity  at  the  disposal  site.  The  issue  of  increased 
avciilability  of  contaminants  associated  with  sediments  into  the  water 
column  and  to  marine  organisms  is  evaluated  by  statutory  testing 
requirements  developed  by  the  EPA  and  the  Corps,  which  have 
implemented  water  quality  testing  procedures  for  disposal  of  dredged 
materia.]  in  ocean  waters.  To  assure  that  dredged  sediment  from  the 
project  site  would  not  unacceptaljly  degrade  water  quality  in  the 
marine  environment,  water/sediment  tests  including  bioassay  and 
bioaccumulation  tests  have  been  conducted.  The  results  of  these 
tests  indicate  that  contamination  levels  of  the  material  from  the 
Ocikland  project  with  the  exception  of  material  from  the  turning  basin 
are  low  and  would  not  significantly  affect  water  quality  conditions 
in  the  Bay  or  ocean  environments.  The  turning  basin  sediments  are 
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presently  being  handled  as  having  the  potential  for  significant 
adverse  impact  on  the  marine  environment.  This  potential  would  be 
minimized  by  the  capping  operation.  The  potential  risks  are 
described  in  detail  in  the  section  on  environmental  effects  in  this 
Fineil  SEIS.  Fishing  will  be  affected  in  the  vicinity  of  Site  B1 
during  the  disposal  activity,  but  the  effect  would  be  tolerable  for 
the  duration  of  construction  of  the  Ocikland  project.  It  is  expected 
that  bottom  fishing  at  the  site  would  be  eliminated,  although  some 
bottom  fish  may  later  occupy  the  site.  Fishing  for  pelagic  species 
could  resume  after  the  disposal  has  occurred.  Due  to  the  areal 
distributior  of  fish  throughout  the  continental  shelf  and  the  extent 
of  fishing  throughout  the  region,  the  impact  on  fishing  at  the 
di^xDsal  site  is  considered  small.  FWS  has  indicated  that  it  is  not 
prepcired  to  furnish  its  Coordination  Act  report  for  input  to  the 
authorized  project  and  has  formally  stated  their  concurrence  with  the 
use  of  site  Bl.  Detailed  discussion  of  FWS's  views  expressed  in 
coordination  is  found  in  Appendix  D. 

b.  Resolution  of  controversies  -  The  controversy  involves 
delineating  significant  interaction  between  natural  physical 
processes,  typically  dynamic  marine  resources  (related  to  population 
and  distribution  changes),  and  disposal  of  dredged  material  which  may 
influence  both  naturcLL  processes  and  marine  resources.  Based  on 
studies  conducted  by  USAGE,  both  locally  and  nationally,  increased 
turbidity  resulting  from  disposal  of  dredged  material  at  open  water 
sites  is  of  short  duration.  Turbidity  is  also  generally  localized  in 
the  immediate  vicinity  of  the  dredging  or  disposal  site.  The  ocean 
environment  at  Site  Bl  is  capable  of  accepting  dredged  material  from 
its  adjacent  Bay  environment.  While  public  and  agency  response  is 
firm  in  their  belief  that  potential  impacts  would  be  lessened  by 
using  a  more  distant  and  deeper  site,  the  collective  favor  has  been 
expressed  for  Site  Bl. 


Unresolved  Issues: 


Commercial  and  sport  fishing  interests  of  San  Francisco  Bay  have 
expressed  great  concern  related  to  the  practice  of  dredged  material 
disposal  in  San  Francisoo  Bay.  Comments  received  on  the  authorized 
Oedcland  Harbor  project  are  related  to  the  use  of  the  Alcatraz 
di^osal  site  as  was  authorized  and  as  initially  preferred  by  USAGE 
in  the  Draft  SEIS.  Presently,  the  major  unresolved  issue  remains  the 
availability  of  an  appropriate  ocean  disposal  site  for  the  5.4 
million  m^  (7.0  million  yd^)  of  material  from  Oakland  Harbor. 
USAGE  maintains  that  Site  Bl  is  the  appropriate  site  to  accomplish 
the  necesscury  heindling  of  potenticLLLy  contaminated  material  in  the 
most  efficient  and  effective  manner  possible. 
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inconsistencies  between  the  selected  disposal  alternative  and  the 
laws,  policies  and  plans  are  discussed,  and  the  extent  to  which  the 
proposed  action  shall  reconcile  such  inconsistencies  is  also 
described.  The  authorized  project  complies  with  all  environmental 
laws  and  regulations: 

a.  Clean  Air  Act.  The  ctojective  of  the  Clean  Air  Act  (42  U.S.C. 
1857  et  seq)  is  to  protect  and  enhance  the  quality  of  the  Nation's 
air  resources  so  as  to  promote  the  public  health  and  welfare  and  the 
productive  capacity  of  its  population.  The  act  requires  Federal 
agencies  to  perform  an  Air  Quality  Analysis  for  proje-cts  located 
within  Air  Quality  Maintenance  Areas  to  determine  the  effect  of  the 
proposed  action  upon  the  locail  Air  Quality  Maintenance  Plan.  The 
Corps  will  require  that  the  dredging  contractor  secure  all  necessary 
permits  from  the  Bay  Area  Air  Qucility  Maintenance  District  before 
construction. 

b.  National  Environmental  Protection  Act  (NEPA) .  NSPA  (42 
U.S.C.  4321-4327)  established  a  national  environmental  policy  to  be 
considered  in  all  Federal  actions.  NEPA  directs  all  Federal  agencies 
to  include  in  every  recommendation,  report,  proposal  for  legislation 
or  other  major  Federal  actions  significantly  affecting  the  quality  of 
the  human  environment,  a  detailed  environmental  impact  statement. 
This  SEIS  fulfills  the  requirements  of  NEPA. 

c.  Clean  Water  Act,  Section  404.  The  objective  of  the  Clean 
Water  Act  (33  U.S.C.  1344)  is  to  restore  and  maintain  the  chemical, 
physical  and  biological  integrity  of  the  Nation's  waters.  Section 
404(b)  of  the  Clean  Water  Act  as  amended  in  1977,  requires  that  the 
Corps  evaluate  the  impacts  of  the  discharge  of  dredging  or  fill 
material  into  waters  of  the  United  States  in  order  to  make  specified 
determinations  and  findings.  A  State  Water  Quality  Certificate  must 
be  dptained  for  the  discharge  unless  an  exception  is  approved  by 
Congress.  An  evaluation  as  specified  in  Section  404(b)  was  furnished 
to  Congress  in  the  Final  EIS,  November  1984,  for  the  Oakland  Inner 
Harbor  project  for  the  disposal  at  the  Alcatraz  disposal  site.  The 
evaluation  indicated  that  additional  testing  would  be  performed  prior 
to  construction.  Since  the  selected  plan  presently  involves  ocean 
disposal.  State  certification  pursant  to  Section  404  is  not 
necessary.  However,  additional  testing  data  has  been  included  in 
this  report  (see  Appendix  A)  for  detailed  Lnformation.  Although 
State  Certificate  was  requested  for  proposed  Alcatraz  disposal,  no 
action  is  needed  for  the  selected  ocean  disposal  alternative  to 
comply  with  the  above  requirements. 

d.  Fish  and  Wildlife  Coordination  Act  (FWCA).  The  FWCA  (16 
U.S.C.  661  et  seq)  requires  that  an  action  agency  consult  with  the 
FWS,  the  NMFS  and  state  fish  and  wildlife  agencies  to  determine  the 
effects  a  project  may  have  on  fish  and  wildlife  resources.  The  Fish 
and  Wildlife  Coordination  Act  Reports  for  disposal  of  dredged 
material  at  the  Alcatraz  site  were  provided  on  1  September  1976  for 
Oakland  Outer  Harbor  and  on  18  April  1984  Oakland  Inner  Harbor. 
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Coordination  on  the  proposed  ocean  disposal  has  been  initiated 
formally,  but  the  FWS  has  declined  to  provide  its  views  and 
recommendations  in  an  official  report  based  on  the  need  for  undefined 
studies.  Their  earlier  views  have  been  provided  in  Planning  Aid 
Letters  which  are  included  with  this  document  (See  Appendix  B). 
Issues  r-aised  in  the  FWS  letter,  dated  15  Januatry  1988,  are  addressed 
within  this  document.  FWS  has  also  indicated  in  its  24  February  1988 
letter  that  if  Site  IM  is  pursued,  it  would  initiate  a  referral  to 
the  Council  on  Environmental  Quality.  NMFS  has  also  provided  its 
views  and  comments  by  letter,  dated  28  October  1987. 

e  Endangered  Species  Act,  Section  7.  Section  7(a)  of  the  Act 
(16  U.S.C.  1531  et  seq) ,  requires  that  federal  agencies  insure  t  aat 
their  actions  do  not  jeopardize  the  continued  existence  of  endangered 
or  threatened  species  or  destroy  or  adversely  modify  the  criticaJL 
habitat  that  supports  such  species.  Review  of  the  FWS  ListLng  and 
the  State  of  California  endangered  species  publications  in  relation 
to  the  tentatively- selected  plan  indicates  no  effect  upon  rare  or 
endangered  species  or  critical  habitats.  The  NMFS  has  cor.firmed  this 
finding  by  its  letter  of  18  March  1987  (See  .Appendix  D). 

f.  National  Historic  Preservation  .Act  (NHPA) .  The  NHPA  (16 
U.S.C.  470)  requires  that  Federal  agencies  take  Into  account  the 
effect  of  their  undertcikings  upon  National  Register  properties. 
There  aire  no  historic  properties  listed  on  the  National  Register  of 
Historic  Places  within  the  project  area.  To  assess  the  potential  for 
presence  of  shipwrecks,  a  record  search  was  conducted  and 
consultation  with  the  California  Archaeological  Inventory,  State 
Historic  Preservation  Office,  Bureau  of  Land  Management,  National 
Park  Service  and  Minerals  Management  Service  was  conducted.  It  has 
been  detemined  that  the  ocean  disposal  site  area  is  unlikely  tc 
contain  submerged  maritime  resources. 

g.  Executive  Order  11593,  May  1971,  Preservation  and  Enhancement 
of  Cultural  Resources.  This  executive  order  directs  Federal  agencies 
to  assume  its  leadership  in  preser'/ing  and  enhancing  the  Nation's 
cultural  heritage.  The  California  Inventory  of  Historic  Resources 
has  been  consulted  and  it  has  been  determined  that  no  State  Historic 
Landmarks  or  State  Points  of  Interest  are  located  in  the  project 
area. 


h.  Coastal  Zone  Management  Act,  Section  307.  This  act  directs 
all  Federal  agencies  engaged  in  programs  affecting  the  coastal  zones 
to  cooperate  and  participate  with  state  and  local  governments  and 
regional  management  program  for  the  area  affected  by  the  proposed 
project  is  contained  in  San  Francisco  Bay  Plan,  and  the  McAteer  Act. 
In  accordance  with  15  CFR  Part  930,  it  has  been  determined  that  the 
proposed  action  is  consistent  to  the  maximum  extent  practicable  with 
the  approved  coastal  management  program  (see  San  Francisco  Bay  Plan 
and  Appendix  C). 
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L  Marine  Protection,  Research  and  Sanctuaries  Act  of  1972  (3  3 
U.S.C.  1401).  The  Act  states  the  National  policy  to  regulate  dumpLng 
of  all  types  of  materials  into  ocean  waters  and  to  prevent  or  limit 
the  dumping  of  any  material  that  would  adversely  affect  human  welfare 
or  amenities,  the  marine  environment,  ecological  systems,  or  economic 
potentialities.  Section  103  of  the  Act  gives  the  Secretary  of  the 
Army  authority  to  issue  permits  for  the  purpose  of  ocean  discharge  of 
dredged  matericil  applying  the  same  criteria  which  apply  to  EPA 
permits  allowing  ocean  dumping  of  other  material.  Section  103  also 
requires  that  dumping  of  dredged  material  be  evaluated  to  determine 
the  potential  environmental  impact  of  such  activities.  A  Section  103 
action  is  necessary  to  use  the  selected  Site  IM  for  the  Oakland 
project. 

j.  Marine  Mammal  Protection  Act  (16  U.S.C.  1361).  This  Act  is 
designed  to  protect  all  species  of  marine  mammals.  The  primary 
management  features  of  the  Act  include:  (1)  a  moratorium  on  the 
"taking"  of  marine  mammals,  (2)  the  development  of  a  management 
approach  designed  to  achieve  an  "optimum  sustainable  population"  for 
all  species  or  population  stocks  of  marine  mammals,  and  (3) 
additional  protections  for  those  populations  determined  to  be 
"depleted"  (Refer  also  to  the  Endangered  Species  Act). 

k.  San  Francisco  Bay  Plan  (Bay  Conservation  and  Development 
Commission).  The  Bay  Plan  provides  a  cx)mprehensive  and  enforceable 
basis  for  protecting  the  Bay  as  a  natural  resource  benefiting  both 
present  and  future  generations,  and  developing  the  Bay  and  its 
shoreline  to  the  highest  potential  with  a  minimum  of  Bay  filling. 
This  authorised  channel  deepening  for  the  Oakland  Inner  and  Outer 
Harbors  is  cxmsidered  consistent  with  the  policies  described  in  the 
consistency  determination  (see  Appendix  C). 

L  State  Water  Quality  Control  Policr/  for  Enclosed  Bays  and 
Estuaries.  Recjuirements  of  this  policy  applicable  to  dredging  and 
disposal  operations  include:  compliance  of  dredged  material  with 
Federal  criteria  for  determining  acx^ptability  for  disposal  into  bay 
waters  and  certification  of  <ocmpliance  by  the  Regional  Water  Quality 
Control  Board.  Refer  to  paragraph  c..  Clean  Water  Act,  Section  404. 
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SECTION  1.0  NEED  FOR  AND  OBJECTIVES  OF  ACTION 


1.1.  AUTHORIZATION 

The  United  States  Army,  Corps  of  Engineers  (USACE)  conducted  the 
feasibility  study  of  the  Oakland  Outer  Harbor  Channel  in  response  to 
a  resolution  adopted  June  14,  1972  by  the  Committee  of  Public  Works 
of  the  United  States  House  of  Representatives.  The  resolution 
requested  review  of  prior  reports  and  recommendations  for  developing 
the  channel  to  serve  deep-draft  shipping  needs.  The  Oakland  Inner 
Harbor  study  resulted  from  a  House  of  Representatives  resolution  of 
May  10,  1977  to  develop  recommendations  for  improving  the  Inner 
Harbor  including  consideration  of  increasing  the  channel  depth. 

The  initial  study  for  Oakland  Outer  Harbor,  including  a  Final 
Environmental  Impact  Statement  (FEIS),  was  transmitted  to  Congress  on 
February  1,  1985.  The  initial  study  for  Oakland  Inner  Harbor  and 
FEIS  was  transmitted  to  Congress  on  January  26,  1987.  Environmental 
Impacts  of  the  Outer  Harbor  project  were  assessed  in  the  Final 
Environmental  Statement.  Oakland  Outer  Harbor  Deep-Draft  Navigation 
Improvements.  Alameda  County,  California  which  was  filed  with  the 
Environmentcd  Protection  Agency  (EPA)  on  February  20,  1931.  The 
environmental  impacts  of  the  Inner  Harbor  project  were  assessed  in 
the  Final  Feasibility  Study  and  Environmental  Impact  Statement, 
Oakland  Inner  Harbor  Deep-Draft  Navigation  Improvements  which  was 
filed  with  the  EPA  on  April  18,  1985.  Both  projects  were  authorized 
for  construction  by  the  Water  Resources  and  Development.  Act  of  1986 
(Public  Law  99-662). 

1.2.  PLANNING  OBJECTIVES. 

The  usage's  planning  objective  for  the  authorized  project  is  to 
provide  deep-draft  navigation  improvements  in  the  Oakland  Harbors 
which  would  contribute  to  national  economic  development  (NED).  The 
USAGE'S  planning  process  requires  that  the  objective  be  consistent 
with  protecting  the  environment,  pursuant  to  environmental  statutes, 
relevant  executive  orders,  and  other  Federal  planning  requirements. 
Oakland  Harbor  is  located  on  the  east  side  of  San  Francisco  Bay  in 
Alameda  County,  California  (Figure  1.1).  Along  tlie  Port  of  Oakland's 
19  miles  of  waterfront  are  535  acres  of  marine  terminal  facilities 
which  handle  a  broad  spectrum  of  import  and  export  cargo.  The  Port 
of  Oakland  consists  of  an  Outer  Harbor,  a  Middle  Harbor,  and  an  Inner 
Harbor.  The  entrance  channel  to  all  three  is  known  as  the  Bar 
Channel.  The  federal  channels  maintained  by  the  Corps  of  Engineers 
provide  access  to  berthing  areas  which  serve  container,  conventional, 
and  roll-on/roll-off  vessels  (Figure  1.2).  The  Oakland  Harbor 
channels  were  determined  to  be  no  longer  adequate  to  efficiently  and 
cost-effectively  accommodate  modem  deep-draft  vessels.  The  specific 
planning  objectives  for  the  Oalcland  Harbor  deepening  are  to  reduce 
tidal  delays  associated  with  containership  passages,  to  increase 
economies  of  scale  for  waterborne  commerce,  and  to  increase 
navigational  safety.  The  authorized  project  deepening  will  improve 
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Figure  1.1  OAKLAND  HARBORS  PROJECT  LOCATION  MAP 
San  Francisco  Say  and  Alcatraz  Disposal  Site 
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navigational  safety  and  efficiency  of  vessel  movement  in  the 
harbors.  The  authorized  project  would  reduce  the  potential  for 
vessel  collisions  aind  groundings,  and  would  lessen  the  need  for  tidal 
delays  by  deepening  and  widening  the  channel. 

1.3.  NEED  FOR  SUPPLEMENT 

The  environmental  effects  of  authorized  channel  improvement  plans 
were  thoroughly  assessed  in  the  Final  Environmental  Impact  Statements 
(FEIS).  Changing  conditions  at  the  authorized  Alcatraz  disposal  site 
have  required  consideration  of  an  ocean  disposal  site.  This 
Supplemental  Environmental  Impact  Statement  (SEIS)  has  been  prepared 
because  unrestricted  use  of  the  Alcatraz  site,  as  authorized  for  this 
project,  would  significantly  reduce  its  capacity  and  jeopardize 
maintenance  and  small  projects  within  the  Bay.  This  SEIS  eveiluates 
additional  options  for  dredged  material  disposal. 

1.4.  PUBLIC  CONCERNS 

Public  comment  was  solicited  through  publication  in  the  Federal 
Register  of  two  Notices  of  Intent  (NOI)  to  prepare  a  SEIS.  The  NOI 
for  Oakland  Outer  Harbor  was  published  January  13,  1987;  the  NOI  for 
Oakland  Inner  HcU±)or  was  published  April  23,  1987.  The  projects  have 
since  been  combined.  Public  input  was  also  provided  during  the 
review  of  the  Draft  SEIS  during  September  25,  1987  through  December 
7,  1987. 

Letters  received  during  the  review  period  from  federal,  state  and 
Local  entities,  environmental  groups  and  individuals  are  contained  in 
Appendix  E  of  the  final  SEIS  along  with  the  Corps'  responses.  The 
concerns  expressed  were  primarily  for  perceived  water  quality  and 
turbidity  impacts  relating  to  the  disposal  of  dredged  sediment  at  the 
Alcatraz  disposal  site,  the  cumulative  impacts  of  Alcatraz  disposal, 
and  the  need  for  monitoring  and  mitigation.  Potential  biological 
impacts,  pcurticulcurly  those  affecting  commercial  and  sport  fisheries 
were  of  particular  interest.  Additionally,  the  position,  location 
and  depth  of  the  selected  ocean  disposal  site  were  questioned  and  the 
need  for  additional  studies  of  the  marine  environment  was 
recommended.  A  summary  discussion  of  these  concerns  and  the  Corps' 
prior  studies  is  included  in  Section  6.3  of  this  final  SEIS. 
Groundwater  concerns  are  addressed  in  Section  4.1  of  the  General 
Design  Memorandum  (GDM).  A  groundwater  monitoring  program  has  been 
develcped  and  approved  by  the  Regional  Water  quality  Control  Board 
which  is  also  included  in  paragraph  4.1  of  the  GDM. 
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SECTION  2.0  ALTERNATIVES 


2.1  INTRODUCTION 

Ship  simulation  studies  on  the  Oakland  Approach,  Outer,  Middle  and  Inner 
Hcirbors  have  resulted  in  channel  design  changes  since  preparation  of  the 
FEIS.  These  modifications  to  the  channel  design  are  minor.  Because 
impacts  of  de^iening  and  widening  the  channel  were  adequately  addressed  in 
the  FEIS  documents,  this  SEIS  is  limited  to  an  evaluation  of  additional 
disposal  alternatives  only.  The  simulation  studies  were  conducted  for  the 
purpose  of  reducing  the  volume  of  dredged  material  to  be  disposed, 
reducing  project  costs,  and  determining  the  best  design  for  vessel  traffic 
and  safety.  Witli  the  modification  in  channel  design  the  total  quantity  of 
sediment  to  be  dredged  is  5.4  million  cubic  meters  (m^) 
[7.0  million  cubic  yards  (yd^)1.  This  quantity  is  approximately 
3.7  million  m^  (4.8  million  yd^)  less  than  the  total  of  the  sediment 
quantities  estimated  in  the  FEIS's. 

Sediment  retention  at  the  selected  Alcatraz  disposal  site  has  resulted  in 
the  need  to  address  other  disposal  options  for  the  Oakland  Harbor 
project.  As  stated  in  the  FEIS  most  of  the  dredged  material  from  the 
Oakland  Harbor  Project  was  to  be  disposed  at  the  Alcatraz  site;  however,  a 
large  mound  was  detected  there  in  1982  which  has  not  significantly 
eroded.  Though  ebb-tide  only  disposal  was  considered  for  the  Oakland 
Outer  Harbor,  subsequent  evaluation  of  this  alternative  determined  that  it 
was  not  operationally  practicable  or  cost-efficient.  Material  dredged 
from  the  Inner  Harbor  was  to  be  disposed  at  the  Alcatraz  site  in  slurried 
form  in  order  to  promote  the  dispersal  and  movement  of  sediment  out  of  the 
Bay  system.  Based  on  monitoring  studies  of  slurried  disposal  conducted 
for  Phase  II  of  the  John  F.  Baldwin  project,  slurrying  does  enhance 
dispersion;  while  dispersion  is  optimized,  deposition  and  accumulation  are 
not  completely  eliminated.  The  absence  of  measurable  erosion  from  the 
Alcatraz  mound  since  its  discovery  in  1982  plus  the  cumulative  impacts  of 
the  Oakland  Harbor  projects,  and  other  major  harbor  improvement  projects 
in  the  Bay  Area  requiring  dredged  material  disposal  within  the  next  five 
years,  require  re-examination  of  other  disposal  sites  and  management 
options. 

2.2  OAKLAND  OUTER  HARBOR 

The  existing  channel  in  the  Outer  Harbor  ranges  between  -10.0  and  -14.3 
meters  [m]  (-33  and  -47  feet  [ft])  MLLW  and  varies  in  width  from  130  m 
(600  ft)  to  290  m  (950  ft);  it  contains  a  turning  basing  290  m  (950  ft)  in 
diameter.  At  the  authorized  depth  of  10.7  m  (35  ft),  the  channel  would  no 
longer  be  adequate  to  scifely  cind  efficiently  accommodate  third  generation, 
deep-draft  containerships. 

The  authorized  project  (Figure  2.1)  would  deepen  the  entire  one-way 
channel  from  the  current  depths  to  a  newly  authorized  depth  of  -12.8  m 
(-42  ft)  MLLW,  widen  the  bar  channel  from  240  m  (800  ft)  to  270  m  (900 
ft),  widen  the  entrance  channel  60  m  (200  ft)  at  its  western  end 
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(240  m  [800  ft]  to  300  m  [1000  ft])  tapering  700  m  (2,300  ft) 
eastward  to  its  existing  width  of  180  m  (600  ft),  and  would  relocate 
the  turning  basin  910  m  (3,000  ft)  westward  and  increase  its  diameter 
from  290  m  (950  ft)  to  430  m  (1,425  ft) .  These  dimensions  represent 
modifications  to  the  project  and  result  in  a  decreased  dredging 
quantity.  The  5.4  million  m^  (7.0  million  yd^)  estimated  in  the 
FEIS  is  now  estimated  at  2.4  million  m^  (3.1  million  yd^),  mostly 
due  to  design  dianges.  Annueil  maintenance  dredging  requirements 
would  be  increased  by  67,300  m^  (88,000  yd^)  for  a  total  annual 
maintenance  dredging  quantity  of  164,000  m^  (215,000  yd^).  In 
the  FEIS,  the  annual  increase  was  estimated  at  194,000  m^ 
(254,000  yd^).  With  the  originally  planned  Oakland  Outer  Harbor 
project,  c^proximately  15  percent  of  the  matericil  was  to  be  disposed 
at  the  100-fathom  ocean  disposal  site;  the  remaining  material  was  to 
be  disposed  at  the  Alcatraz  disposal  site  (See  Appendix  A). 

The  terms  of  the  Local  Cooperation  Agreement  between  the  Port  of 
Oakland  aind  the  Corps  require  that  the  Port  assume  the  cost  of 
dredging  and  maintaining  the  associated  berths  to  a  depth 
commensurate  with  the  -42  foot  Federal  channel.  The  berths  are 
currently  maintained  by  the  Port  under  Corps  permit  No.  142728E35  at 
depths  ranging  between  -35  feet  and  -42  feet.  The  Corps  permit  will 
need  to  be  modified  to  reflect  the  change  in  maintainence  depth  for 
some  of  the  channels.  The  following  berths  are  likely  to  be  deepened 
in  association  with  the  Federal  channel: 


Terminal 

Berth 
Old  - 

No. 

New 

Location 

Maintained 

Depth 

Bay  Bridge 

11 

9 

Oakland  Army 

Base 

-37' 

12 

8 

tl  If 

11 

-37' 

13 

7 

tf  ft 

II 

-37' 

Transbay 

3 

25 

t<  If 

If 

-37' 

Matson 

D 

32 

Seventh  Street  Terminal 

-37' 

E 

33 

II  If 

II 

-37' 

F 

34 

ff  If 

II 

-37' 

7th  St. 

G 

35 

If  If 

ri 

-37' 

H 

36 

If  If 

II 

-40' 

I 

37 

tl  If 

11 

-40' 

These  berths  may  be  deepened  to  -42  feet  by  permit  actions  separate 
from  the  Federal  project: 

Berth  No. 

Terminal  Old  -  New  Location 

Transbay  2  26  Outer  Harbor  Terminal 

Carnation  -  30  ”  "  " 

_  3  2  '*  ”  " 


Maintained 

Depth 

-37' 
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These  Berths  are  already  maintained  to  -42  feet  under  the  Corps 
permit: 


Berth  No. 
Terminal  Old  -  New 


Maersk 

4 

24 

Outer  Hbr 

5 

23 

P.C.T. 

6 

22 

Sealand 

8 

20 

9 

21 

Location 

Outer  Harbor  Terminal 


Maintained 

Depth 

-42' 

-42' 

-42' 

-42' 

-42' 


These  berths  are  outside  the  project  area.  Dredging  to  the  -42  foot 
depth  may  require  a  Corps  of  Engineers  permit  if  the  Port  decides  to 
deepen  these  berths  at  a  later  time: 


Terminal 

Berth 
Old  - 

No. 

New 

Bay  Br. 

10 

10 

7th  St. 

J 

38 

Berth  40 

0 

40 

Howard 

J 

69 

Ninth  Ave 

1 

84 

2 

83 

3 

32 

Location 

Outer  Harbor  Terminal 
Seventh  Street  Terminal 
Seventh  Street  Terminal 

C.P.  Howard  Container 
Ninth  Avenue  Terminal 

II  tt  II 

II  II  II 


Maintained 

Depth 

-36' 

-40 

-37'  not 
in  use 
-35' 

-35' 

-35' 

-35' 


The  estimated  volume  of  material  that  would  have  to  be  dredged  froin 
the  Outer  Harbor  if  all  berths  were  deepened  is  348,000  m-' 
(455,000  yd^). 

2.3  OAKLAND  INNER  HARBOR 


The  Oaklcind  Inner  Harbor  channel  is  8.5  miles  (13.7  kilometers) 
long.  It  includes  an  Entrance  Reach,  an  Inner  Harbor  Reach,  the 
Brooklyn  Basin  Reach,  Park  Street  Reach,  and  a  Tidal  Canal  that 
connects  with  San  Leandro  Bay.  Channel  width  varies  in  different 
sections  of  the  Inner  Harbor  between  84  m  (275)  and  240  m  (800  ft). 
Chcinnel  depths  in  the  Inner  Harbor  project  area  range  betwee.n 
-9.1  ra  (-30  ft)  and  -12.8  m  (-42  ft)  MLLW. 

Plans  for  improving  the  Oakland  Inner  Harbor  (Figure  2.1)  include 
widening  the  Entrance  Channel  to  360  m  (1,175  ft);  and  at  project 
kilometer  4.8  (mile  3.0),  widening  the  Channel  to  270  m  (900  ft); 
constructing  a  370  m  (1,200  ft)  diameter  turning  basin  at  project 
5.9  km  (3.7  mile);  and  deepening  the  channel  to  the  newly  authorized 
-13  m  (-42  ft)  MLLW  beginning  at  the  entrance  and  terminating  at 
project  7.2  km  (4.5  mile)  south  of  Broadway  Street.  Construction  is 
scheduled  for  April  1988.  It  is  estimated  that  approximately  2.8 
million  m^  (3.7  million  yd^)  of  material  would  be  dredged  from 
the  channel  during  construction.  The  channel  improvements  would  add 
54,000  m^  (70,000  yd^)  of  material  to  the  annual  maintenance 
quantities  of  153,000  m^  (200,000  yd^)  for  a  total  of 
207,000  m^  (270,000  yd^)  of  dredged  material. 
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The  following  berths  are  likely  to  be  deepened  in  association  with 
the  Federal  channel.  The  estimated  volume  of  material  that  would 
have  to  be  dredged  from  the  Inner  Harbor  if  these  berths  were 
deepened  is  92,000  (108,000  yd^): 


Berth 

No. 

Maintained 

Terminal 

Old  - 

New 

Location 

Deoth 

American 

A 

60 

Middle 

Harbor  Terminal 

-37' 

President 

B 

61 

II 

tt  fl 

-37' 

Lines 

C 

62 

fl 

If  fl 

-40' 

D 

63 

It 

II  tl 

-40' 

These  Berths  are  already  maintained  to  -42  feet  under  the  Corps 
permit: 

Berth  No.  Maintained 

Terminal  old  -  New  Location  Depth 

Howard  H  67  C.P.  Howard  Container  -42' 

I  68  "  "  "  -42' 

2.4  DREDGED  MATERIAL  DISPOSAL  SITES  ^NSIDERED 

Severed  disposal  site  alternatives  have  been  considered  and 
eliminated  from  further  consideration.  Disposal  alternatives 
eliminated  include  use  of  upland  sites,  all  in- Bay  sites  other  than 
Alcatraz  and  marsh  creation.  Four  historically  used  and  four  new 
candidate  ocean  disposal  sites  were  evaluated  and  two  of  the  four  new 
sites  are  considered  in  the  evaluation  of  alternatives. 

2.4.1  Upland  Disposal.  There  are  no  upland  disposal  sites 
available  in  the  project  area  with  sufficient  capacity  to  receive  all 
of  the  dredged  material  from  the  Oakland  Harbor  project.  Since  1974, 
the  Corps  has  conducted  three  reconnaissance  level  studies  to 
investigate  the  feasibility  of  disposing  San  Francisco  Bay  dredged 
material  on  land.  A  total  of  20  potential  land  disposal  sites  have 
been  considered  in  these  studies.  Eleven  of  these  sites  were 
determined  to  be  unsuitable  for  disposal  of  dredged  material  due  to 
existing  development  projects,  existing  sanitary  landfill  use,  public 
agency  ownership  for  the  purpose  of  disposing  its  own  dredged 
materiad  on  the  area.  The  nine  sites  which  were  not  physically 
precluded  from  potential  land  disposed  use  are  cdl  located  in  the 
North  Bay  area.  These  sites  were  evaluated  for  potentially 
CCTistraining  economic  and  environmental  factors.  Of  tlie  nine  sites, 
seven  were  entirely  or  substantially  within  former  tidal  marshes  and 
thus  were  evaluated  only  for  their  potential  as  reclamation  sites. 
The  two  sites  which  were  substanticdly  upland  were  evaduated  for 
potentiad  as  both  permainent  and  reclamation/processing  sites. 
However,  these  are  in  Solano  County,  too  far  away  for  receipt  of 
Oakland  material  (USACE,  1987). 


FIGURE  2.1 


2.4.2  Marsh  Creation.  The  Corps  of  Engineers  has  also 
investigated  the  creation  of  marsh  habitat  during  its  Dredge  Disposal 
Study  (USAGE,  1976).  The  viability  of  this  alternative  is  dependent 
upoon  the  availability  and  location  of  an  appropriate  site.  Factors 
to  consider  in  selecting  a  site  include  topography,  hydrological 
regime,  sediment  quality,  etc.  Creation  of  marsh  environments  in 
open  water  or  intertidal  mudflats  is  also  constrained  by 
institutioncil  requirements  related  to  filling  the  bay  as  well  as  by 
the  opposition  of  public  interest  groups.  Restoration  of  tidal  marsh 
habitat  is  not  considered  viable  because  of  the  limited  capacity  of 
potential  sites  (such  as  salt  ponds),  the  pump  distance  of 
approximately  30  miles  to  their  location  and  the  need  for  costly  and 
time-consuming  land  acquisition  by  the  local  non- Federal  interest. 

2.4.3  In- Bay  Disposal  Sites.  In  1972,  disposal  activities 
at  eleven  in-Bay  disposal  sites  were  consolidated  to  five  sites.  In 
coordination  with  the  Environmental  Protection  Agency  (EPA),  the  San 
Francisco  District  further  restricted  disposal  operations  to  three 
sites  in  1978.  Carquinez  Strait  (SF  9),  is  1.5  km  (0.8 
nautical  miles)  from  Mare  Islaind  Straits  entrance;  San  Pablo  Bay 
(SF  10)  is  4.8  km  (2.6  nmi)  northeast  of  Point  San  Pedro;  Alcatraz 
(SF  11)  is  about  0.5  km  (0.3  nmi)  south  of  Alcatraz.  Of  the  three 
Bay  aquatic  disposed  sites  designated  as  suitable  for  dredged 
material  disposal,  Alcatraz  is  the  only  designated  site  in  the 
central  Bay  near  major  deep  draft  navigation  projects.  It  is  closest 
to  the  Oakland  dredging  site  and  is  the  authorized  disposal  site 
because  it  is  within  a  high  energy  area  near  the  Golden  Gate. 
Material  disposed  at  this  location  was  determined  to  be  the  least 
environmentally  damaging  alternative  as  material  is  more  likely  to 
leave  the  Bay  system  when  compared  to  the  other  two  available  in-Bay 
sites.  No  new  in-Bay  sites  have  been  investigated  for  this  project, 
since  lengthy  studies  are  needed  to  determine  suitability  for  dredged 
material  disposal  in  San  Francisco  Bay  and  public  input  would  be 
required.  A  separate  investigation  of  potential  alternative  dredged 
material  disposed  sites  within  central  bay  is  underway.  Study 
results  are  expected  during  the  summer  of  1989. 

2.4.4  Historic  Ocean  Disposal  Sites.  Several  ocean  disposal 
sites  previously  used  for  the  disposal  of  dredged  material  have  been 
considered.  The  two  historical  sites  situated  inside  the  boundaries 
of  the  Gulf  of  the  Farallones  Nationad  Marine  Sanctuary  and  the  sand 
disposal  site  have  been  eliminated  from  further  consideration.  These 
include: 


a.  100- Fathom  Site.  During  the  1970's  when  the  Oakland 
Outer  Harbor  project  was  planned,  a  100-fathom  ocean  site  (SF  7)  in 
the  Gulf  of  the  Farallones  had  been  designated  by  EPA  for  dredged 
material  disposal.  The  site  was  approximately  55.6  km  (30  nmi)  from 
the  Golden  Gate,  The  site  was  located  south  of  the  Farallon  Islands 
at  latitude  37°  31'  45"  N  and  longitude  122°  59'  00"  W  and  was 
182.9  m  (100  fathoms  deep).  In  1980,  the  Gulf  of  the  Farallones 
National  Marine  Sanctuary  was  established  by  the  Department  of 
Commerce  and  the  100-fathom  ocean  disposal  site  was  incorporated 
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within  its  boundaries.  Although  limited  use  could  be  certified  by 
the  Assistant  Administrator  of  the  Office  of  Coastal  Zone  Management, 
dredged  materieil  disposal  within  the  samctuary  is  generally  not 
permitted  (FEES,  Pt.  Reyes- Farcillon  Island  Marine  Sanctuary,  NOAA, 
1980).  In  February  1983,  ERA  removed  this  site  from  the  final 
designation  process.  Total  quantity  of  dredged  matericil  disposed  at 
the  site  between  1932  and  the  establishment  of  the  marine  sanctuary' 
is  estimated  to  be  less  than  765,000  m^  (1,000,000  yd^). 

b.  100- Fathom  Test  Site.  During  September  5-7,  1974, 
3,000  m^  (3,900  yd'^)  of  dredged  material  was  discharged  at  the 
100-fathom  contour  north-northwest  of  the  designated  100-fathom  site. 
The  discharge  was  monitored  to  assess  ocean  disposal  activity  and 
impacts  to  the  substrate  (USAGE,  1975).  Center  coordinates  at  the 
site  were  37°41'00"  N  and  123°  01'  30”  W.  Again,  the  site  was 
incorporated  into  the  Gulf  of  the  Farallones  National  Marine 
Sanctuary  in  1980,  and  continued  use  of  the  site  for  disposal  of 
dredged  material  is  not  a  practicable  alternative. 

c.  S.F.  Channel  Bar.  This  site  (SF  8)  is  parallel  to 
cind  1,800  m  (6,000  ft)  south  of  the  San  Francisco  Bar  Channel, 
8.0  km  (5  mi)  outside  the  Golden  Gate.  Site  coordinates  are 
37°  45'  55"  N;  122°  37'  18"  W;  37°  45'  45"  N;  122°  34'  24"  W; 
37°  44'  24"  N;  122°  37'  06"  W;  37°  45'  15"  N;  122°  34'  12"  W. 
The  site  is  designated  primarily  for  maintenance  disposal  of  sand. 
The  designation  allows  for  the  disposal  of  material  from  required 
dredging  operations  at  the  entrance  of  the  San  Francisco  Main  Ship 
Channel  which  "is  composed  primarily  of  sand  having  grain  sizes 
compatible  with  that  naturally  occurring  at  the  disposal  site  and 
containing  approximately  5  percent  of  particles  having  grain  sizes 
finer  than  that  normally  attributed  to  very  fine  sand" 
[40  CFR  228.12(b)  (22)  ]. 

d.  BART  Site.  Exact  quantities  of  excavated  sediments 
discharged  at  the  dredged  material  disposal  site  1.9  km  (1.0  nmi) 
west  of  Seal  Rock  have  not  been  determined.  However,  it  is  known 
that  the  bulk  of  the  4,340,000  m^  (5,680,000  yd^)  of  sediments 
excavated  for  the  construction  of  the  Trans- Bay  Tunnel  of  the  Bay 
Area  Rapid  Transit  (BART)  System,  aind  not  used  for  backfill,  were 
transported  to  the  site  for  disposal.  Site  center  is  located  at 
37°  46'  50"  N  and  122°  32'  40"  W  and  lies  in  24  m  (13  fm)  of 
water.  Strong  tidal ly  dominated  currents  have  induced  an  extreme 
paucity  of  benthic  organisms  by  continuously  shifting  substrates  and 
has  subsequently  reduced  fishery  value  at  the  site.  The  same 
currents  increase  the  dispersive  nature  of  the  site.  Studies  of  the 
site  are  in  the  planning  stage  and  available  .information  is  very 
limited.  For  study  purposes,  the  site  has  been  referred  to  as 
Candidate  Site  D1  and  that  appellation  is  utilized  in  this  document. 
Wherever  feasible,  designation  of  a  site  off  the  continenteil  shelf  or 
other  sites  that  have  been  historically  used  for  dredge  material 
disposal  is  preferred  [40  CFR  228.5(e)].  Because  Site  D1  feills  into 
the  latter  category  of  historical  use,  and  lies  with  the  zone  of 


siting  feasibility  (ZSF)  established  to  delineate  the  area  in  which 
it  is  economically  and  operationally  feasible  to  site  dredged 
material  disposal,  and  is  therefore  feasible  to  designate  and 
utilize,  it  is  retained  as  a  candidate  disposal  site  in  this  SEIS. 

2.4.5  Candidate  Ocean  Disposal  Sites.  Presently,  there  are 
no  designated  ocean  disposal  sites  to  receive  the  estimated  quantity 
of  material  from  either  the  Alcatraz  disposal  site  or  the  Oakland 
Harbor  project,  and  the  most  feasible  site  within  San  Francisco  Bay 
is  not  expected  to  accommodate  the  quantity  of  material  from  the 
Oakland  project  without  jeopardizing  the  availability  of  the  site  for 
disposal  of  maintenance  dredging  material.  The  Corps  of  Engineers 
(US ACE),  in  consultation  with  the  EPA,  has  been  investigating 
candidate  ocean  sites  with  the  intent  of  EPA  designating  a  permanent 
ocean  site  for  disposal  of  dredged  material  under  Sections  102  of  the 
Marine  Prctection.  Reseaurch  and  Sanctuaries  Act  (MPRSA)  of  1972,  and 
EPA's  Ocean  Dumping  Regulations  and  Criteria  (40  CFR  220-225, 
227-229).  Since  there  are  no  ocean  disposal  sites  presently 
available  to  receive  dredged  matericil  for  the  Oaklcind  deepening 
project,  the  USACE  has  applied  its  authority  under  Section  103  of 
MPRSA  to  select  a  site  for  ocean  disposal  of  the  dredged  material,  as 
appropriate  (from  the  Alcatraz  disposal  site  or  the  Oakland  Harbor 
project  site),  for  the  Oakland  project. 

The  U.  S.  Army  Corps  of  Engineers  is  required  to  apply  the  same 
criteria  established  pursuant  to  Section  102  of  the  Act  and  must 
determine  that  the  dumping  "will  not  unreasonably  degrade  or  endanger 
human  health,  welfare,  or  amenities,  or  the  marine  environment, 
ecological  systems,  or  economic  potentialities";  and  in  making  an 
independent  determination  as  to  appropriate  locations  for  the  dumping 
"shall,  to  the  extent  feasible,  utilize  the  recommended  sites 
designated  by  the  Administrator"  (of  the  EPA) .  Site  screening  and 
evaluation  has  been  accomplished  by  following  the  guidance  found  in 
General  Approach  to  Desicmation  Studies  for  Ocean  Dredged  Material 
Disposal  Sites  (EPA/USACE  May,  1984). 

cl.  Zone  of  Siting  Feasibility  fZSFh  USACE  and  EPA  have 
jointly  developed  guidance  for  defining  the  area  within  which 
disposal  of  dredged  material  would  be  feasible  based  upon 
operationcil,  cost  and  regiilatory  criteria.  Candidate  disposal  areas 
within  this  zone  cire  then  evciluated  according  to  the  Ocean  Dumping 
Criteria.  Candidate  sites  outside  of  the  ZSF  cure  not  studied  further 
as  it  would  be  unreasoncible  to  rigorously  explore  and  objectively 
evaluate  the  effects  of  disposal  at  a  site  that  could  not  be 
practicably  utilized  for  disposal  of  dredged  material. 


A  ZSF  analysis  has  been  conducted  for  demarcatiiig  a  siting  area  for 
candidate  ocean  dredged  matericil  disposal  sites  (ODMDS)  off  San 
Francisco  within  the  Gulf  of  the  Farcillones  and  is  appended  to  this 
SEIS  (Appendix  F),  Factors  considered  in  determining  the  ZSF 
boundeuY  include  the  cost  of  treinsporting  dredged  material  to  the 
disposaLL  site,  the  type  and  availability  of  dredge  equipment, 


navigation  restrictions,  and  marine  safety.  Since  cost  and 
operational  constraints  did  not  provide  a  distinct  delineation  of  the 
zone,  but  increased  at  a  rapid,  almost  linear  rate  from  very  close  to 
the  Golden  Gate  outward  with  increased  haul  distance,  the  ZSF 
boundary  was  placed  seaward  to  the  edge  of  the  marine  radar  net  to 
address  guidance  that  marine  safety  will  be  considered  (EPA/USACE, 
May  1984).  The  ZSF  includes  all  the  area  from  the  Golden  Gate  Bridge 
to  44.5  km  (24  nautical  miles)  from  Pt.  Bonita  (Figure  2.2  and 
Appendix  F).  It  is  also  noted,  however,  that  project  costs  escalate 
significantly  as  haul  distance  from  the  Golden  Gate  Bridge  increases 
and  at  the  peripheral  areas  of  the  ZSF,  disposal  costs  reach  a  point 
that  may  be  impractical  for  most  maintenance  and  small  harbor 
dredging  in  San  Francisco  Bay. 

b.  Candidate  Sites  Considered.  A  number  of  candidate 
sites  within  the  ZSF  have  been  considered  to  receive  the  sediments  to 
be  dredged  from  the  Oakland  Harbor  for  this  project  (See  Figure 
2.3).  Sites  IM,  Bl,  BIA,  Cl,  and  D1  are  evaluated  as  to 
acceptability  as  ocean  dredged  material  disposal  sites  in  sections 
2, 4. 5(c)  through  2.4.5  (f)  below.  Potential  disposal  sites 
investigated,  but  eliminated  from  further  consideration,  include 
Sites  2,  B2,  B3,  B4,  and  B5.  All  of  these  eliminated  sites  lie 
beyond  the  outermost  boundary  of  the  ZSF  and  are  not  considered 
feasible  sites  for  a  combination  of  economic  and  operational  factors 
(see  Appendix  F).  Other  factors  were  also  of  concern.  An  abundance 
of  widow  rockfish  fSebastes  entoraelas) .  which  tend  to  concentrate  in 
bottom  areas  of  high  relief  was  found  at  Site  2.  The  Pacific 
Fisheries  Management  Council  has  determined  that  the  Sebastes 
entomelas  fishery  is  biologically  stressed  and  have  imposed 
limitations  on  the  catch.  Disposing  of  dredged  material  at  the 
Site  2  location  could  adversely  impact  this  limited  fishery.  Site  B2 
and  Site  B5  supported  brooding  Dungeness  crab  (Cancer  maoister) . 
Site  B3  has  potential  for  wide  dispersion  of  material,  is  relatively 
close  to  shore  which  could  have  impacts  on  coastal  beaches  and  kelp 
beds,  and  is  distant  from  the  dredging  sites.  Site  B4  bathymetric 
surveys  revealed  depths  ranging  from  768  to  1,243  m  (420  to  680  fm) 
with  a  deep  canyon  with  rocky  bottom  that  supported  a  significant, 
commercial  fishery.  The  unique  habitat  value  precluded  use  of  the 
site  for  disposal  of  dredged  sediments.  Additionally,  site  testing 
and  monitoring  costs  would  be  extremely  high  due  to  the  high  relief 
of  the  substrate,  the  depth  of  water  and  the  distance  from  port. 
Surveys  at  Site  B5  also  indicated  the  presence  of  geographically 
limited  hard  bottom  habitat  and  productive  fishing  grounds. 

The  remaining  candidate  ocean  disposal  sites  considered  further. 
Sites  IM,  Bl,  BIA,  Cl,  and  Dl,  are  addressed  below: 

(1)  Site  IM.  Site  IM,  slightly  repositioned  from 
the  site  surveyed  by  Nybakken  et  and  referred  to  in  their  1984 
report  as  Station  1,  is  centered  at  37°  38'  42"  N,  122°  42  16"  W, 
and  lies  between  the  U.S.  Navy  submarine  operating  area  U1  and  the 
the  precautionary  zone  of  the  U.S.  Coast  Guards  Marine  Traffic 
Separation  Scheme.  The  center  of  the  relatively  flat  site  is  28.9  km 
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Figure  2.2  Zone  of  Siting  Feasibilty  and  Candidate 
Ocean  Dredge  Material  Disposal  Sites 
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(15.6  nmi)  from  the  Golden  Gate  Bridge.  The  site  radius  is  estimated 
to  be  1.3  km  (0.7  nmi)  based  on  horizontal  spreading  of  the  dredged 
material  as  it  falls  through  the  water  column  and  impacts  upon  the 
bottom.  Depths  over  the  surveyed  area  range  from  44  -  49  m  (24  to 
26.8  fm).  The  perimeter  of  the  site  is  2.3  km  (1.2  nmi)  from  the 
Gulf  of  the  Farallones  National  Marine  Sanctuary  and  16.9  km 
(9.1  nmi)  to  shore.  Based  on  area  surveys  and  available  fisheries 
data,  the  site  supports  a  commercial  fishery  for  Lingcod  (Qphiodon 
elonoatus) .  English  sole  fParophrvs  vetulus).  Petrale  sole  rEopsetta 
jordani) ,  Pacific  sanddab  (Citharichthvs  sordidus) ,  Halibut 
(Paralichthvs  calif omicus) .  Salmon  COncorhvnchus  spl.  Northern 
anchovy  (Enaraulis  mordaxl ,  Albacore  (Thunnus  alalunaal ,  and 
Dungeness  crab  (Cancer  maaisterl.  Because  of  Site  IM's  proximity  to 
the  Golden  Gate,  it  is  more  heavily  fished  than  the  B1  or  BIA  site. 
Site  IM  is  a  potential  nursery  or  spawning  area  for  English  sole 
(Parophrvs  vetulus)  and  Dungeness  crab  (Cancer  maaister) . 

(2)  Site  (Bl).  The  center  coordinates  of  Site  B1 
are  located  at  37°  31'  16"  N,  122°  48'  32"  W.  The  site  center  is 
about  46  km  (24.9  nautical  miles)  from  the  Golden  Gate  Bridge  and  the 
site  perimeter  is  approximately  0.2  km  (0.1  nmi)  from  the  southern 
boundary  of  the  Gulf  of  the  Farallones  National  Marine  Sanctuary  and 
22.6  km  (12.2  nmi)  from  shore.  The  site  radius  is  3.1  km  (1.7  nmi) 
and  area  coverage  at  the  site  floor  18.5  km^  (5.4  nmi^)  or  at 
least  4.5  times  the  size  of  Site  IM.  The  bottom  is  gently  sloping. 
Depths  range  from  79  -  90  m  (43  to  49  fm)  over  the  area  surveyed. 
Sediments  are  predominantly  very  fine  sands.  Commercial  fishery 
resources  in  the  area  include  Pacific  sanddab  ( Citharichthvs 
sordidus),  Rex  sole  (Glyptocephalus  zachirus),  English  sole 
(Parophvrs  vetulus( ,  Salmon  (Oncorhvnchus  sph  Albacore  (Thunnus 
alalunaai  ■  and  Dungeness  crab  (Cancer  maoisterK  Site  Bl  is  a 
potential  nursery  or  spawning  area  for  Pacific  sanddab  ( Citharichthvs 
sordidus) .  Dover  sole  (Microstomus  pacificus).  English  sole 
(Parophrvs  vetulus).  and  Dungeness  crab  (Cancer  maaister). 


(3)  Site  BIA.  The  site  center  coordinates  are 
located  at  37°  27'  00"  N,  122°  44'  30"  W.  The  site  center  is 

51.5  km  (27.8  nautical  miles)  from  the  Golden  Gate  Bridge.  The  site 
radius  is  3.1  km  (1.1  nmi)  and  area  coverage  at  the  site  floor 

18.5  km^  (5.4  nmi^)  or  at  least  4.5  times  the  size  of  Site  IM. 
Closest  approach  of  the  site  footprint  (area  within  site  radius)  to 
the  Gulf  of  the  Fcirallones  National  Marine  Sanctuary  boundary  is  10.2 
km  (5.5  nmi)  and  to  shore  is  13.4  km  (9.9  nmi).  A  bathymetric  survey 
hcis  net  been  performed  at  the  specific  site.  Depths  recorded  within 
a  1.8  km  (1.0  nmi)  radius  of  the  site  center  during  biological 
Scunpling  in  April  1987  ranged  from  82  -  84  m  (45  to  46  fm).  The 
bottom  is  gently  sloping.  Sediments  are  predominantly  very  fine 
sands.  Site  BIA  is  located  in  the  vicinity  of  a  Rockfish 
(Sebastes  sp)  set-net  and  hook-and-line  fishing  area.  Additionally, 
commercial  stocks  of  Pacific  sanddab  (Citharichthvs  sordidius) , 
English  sole  (Parophvrs  vetulus).  Dover  sole  (Microstomus  pacificus). 


Petrale  sole  fEooset±a  iordani).  Sailmon  (Oncorhvnchus  spK  Albacore 
(Thunnus  alahmaal .  and  Dungeness  crab  (Cancer  maaister)  are  found  at 
the  site.  Site  BIA  is  a  potential  nursery  or  spawning  area  for 
Pacific  sanddab  fCitharichthvs  sordidusK  Dover  sole  ( Micrgstgmus 
pacificus) .  Rockfish  fSebastes  sp).  and  Dungeness  crab  ( Cancer 
maaisteri . 


(4)  Site  Cl.  Site  Cl  was  added  to  the  array  of 
sites  in  July  1987.  Baseline  data  were  readily  available  from 
surveys  of  the  South  West  Ocean  Outfall  Project  (SWOOP)  of  San 
Francisco.  The  center  of  the  site  is  located  at  37°  40'  00"  N, 
122°  36'  00"  W.  The  site  center  is  26.7  km  (14.4  nmi)  from  the 
Golden  Gate  Bridge  and  the  site  perimeter  is  2.9  km  (1.8  nmi)  south 
southwest  of  the  terminus  of  the  San  Francisco  southwest  ocean 
outfcill  (SWOOP)  for  treated  sewage  effluent,  9.0  km  (4.9  nmi)  from 
the  Gulf  of  the  Farallones  National  Marine  Sanctuary,  and  7.0  km  (3.8 
nmi)  from  shore.  The  radius  of  bottom  impacts  is  expected  to  be 
2.1  km  (l.lnmi).  Commercial  fisheries  include  English  sole 
(Parophrys  vetulus) .  White  croaker  (Genvonemus  lineatush  Petrale 
sde  (Eopsetta  iordanii.  Halibut  fParalichthvs  calif omicus^ .  Salmon 
(Oncorhvnchus  spi.  Pacific  herring  (Clupea  harengus) ,  Northern 
anchovy  (Enaraulis  mordax) ,  Albacore  (Thunnus  alalunaa^ ,  and 
Dungeness  crab  (Cancer  maaisterh  Site  Cl  is  situated  in  a  potential 
nursery  habitat  for  English  sole  (Parophr/'s  vetulus) ,  and  Dungeness 
crab  (Cancer  maaister). 

(5)  Site  Dl.  The  historical  BART  Site  (Site  Dl), 
introduced  in  Section  2.4.4(d),  is  the  final  candidate  site. 
Diversion  modeling  for  Site  Dl  is  in  the  planning  stage  and  site 
size  has  yet  to  be  determined.  Site  radius  should  be  similar  to  Site 
Cl,  but  the  site  should  be  more  dispersive  due  to  the  very  strong 
currents.  Aside  from  Dungeness  crab  (Cancer  maaister) ,  commercial 
stocks  are  highly  variable  and  may  include  Northern  anchovy 
(Encnraulis  mnrriax'i.  Shiner  perch  ( Cvmatoaaster  aaoreaata) .  English 
sole  (Parophrvs  vetulush  and  Sand  sole  (Psettichthvs  melanostictus) . 

c.  Evaluation  with  MPRSA  Site  Selection  Factors. 

The  five  candidate  ocean  dredged  material  disposal  sites  are 
evaluated  below  to  determine  the  acceptability  of  each  of  the  sites. 
It  is  possible  that  more  than  one  of  the  candidate  site  will  be  found 
acc^jtable.  The  site  selection  process  attempts  to  assess  compliance 
of  each  candidate  site  with  five  general  criteria  and  eleven  spec.ific 
factors  set  forth  in  40  CFR  228.5  and  40  CFR  228.6(a)  and  to  select 
the  one  site  where  the  disposal  of  dredged  sediments  would  have  the 
least  adverse  environmenteil  impact  at  acceptable  economic  costs. 
Under  the  five  genercil  criteria  given  in  40  CFR  228.5  (Table  2. A), 
sites  are  selected  so  as  to  minimize  interference  with  otner  marine 
activities,  to  keep  temporal  perturbations  associated  with  dredged 
material  disposal  from  causing  impacts  outside  of  the  site,  and  to 
permit  effective  monitoring  to  detect  eind  evaluate  any  unsuspected 
impacts  at  an  early  stage.  Where  feasible,  selection  and  use  of 
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sites  off  the  continental  shelf  or  of  historiccLlly  used  disposal 
sites  is  preferred  and  chosen.  If  at  any  time  disposal  operations  at 
an  interim  site  cause  unacceptable  adverse  environmental  impacts 
based  on  the  proposed  monitoring,  the  use  of  that  site  would  be 
terminated  as  soon  as  suitable  ciltemate  disposal  sites  can  be 
designated.  The  eleven  specific  criteria  specified 
by  40  CFR  228.6(a)  [Table  2.B]  are  used  in  evaluating  proposed 
disposal  sites  to  assure  the  general  criteria  are  met, 

d.  Compliance  With  the  General  Criteria  for  the  Selection 
of  Ocean  Disposal  Sites  (40  CFR  228.5). 

40  CFR  228.5  Ca)  "The  dumping  of  materials  into  the  ocean  will  be 

permitted  only  at  sites  or  in  areas  selected  to 
minimize  the  interference  of  disposal  activities 
with  other  activities  in  the  marine  environment, 
particularly  avoiding  areas  of  existing 
fisheries  or  shell  fisheries,  and  regions  of 
heavy  commercial  or  recreational  navigation." 

Discharge  coordinates  for  all  candidate  dredged  material  disposal 
sites  are  outside  of  existing  navigation  lanes  and  precautionary 
areas  and  discharge  of  matericil  within  the  site  would  not  affect 
commercicil  or  recreationail  navigation.  Transit  to  and  from  the 
various  candidate  sites  is  likely  to  impact  comme’'cial  and 
recreational  navigation.  For  the  Oakland  Harbor  Deep  Draft 
Navigation  Project,  if  each  barge  carries  2,700  m^  (3,500  yd^)  of 
dredged  sediments  and  is  transported  to  the  site  individually  by  tug, 
an  additional  2,000  vessel  trips  out  the  Golden  Gate  to  the  site  and 
back  would  be  added  to  vessel  traffic,  a  30%  to  40%  increase  in 
total  vessel  traffic  excluding  commercial  fish.ing.  Approximate 
routes  for  disposal  vessels,  utilizing  established  traffic  lanes  as 
much  as  possible  and  avoiding  transit  of  U.S.  Navy  submarine 
cperating  areas  are  given  in  Figure  2.3.  Calculated  haul  distances 
from  the  Golden  Gate  Bridge  are  28.9  km  (16.5  nmi)  for  Site  IM, 
56.3  km  (30.4  nmi)  for  Site  Bl,  57.6  km  (31.1  nmi)  for  BIA,  26.5  km 
(14.3  nmi)  for  Site  Cl,  and  8.3  km  (4.5  nmi)  for  Site  Dl.  Tug  and 
bcuge  traffic  is  generally  slower  and  less  maneuverable  than  other 
vessels  in  the  Gulf  of  the  Farallones  and  dredged  material  vessels 
would  encounter  and  be  overtaken  by  other  vessels,  often  during 
periods  of  reduced  visibility.  (Please  refer  to  Section  2. 2. 2. 3  of 
the  ZSF,  Appendix  F).  Sites  IM,  Cl,  and  Dl  are  adjacent  to 
navigation  lanes  or  precautionary  areas  and  require  little  transit  in 
areas  where  larger  vessel  traffic  is  not  normally  encountered.  Sites 
Bl  cind  BIA  not  only  require  longer  haul  disteinces  and  travel  time 
within  established  traffic  lanes,  but  also  require  transit  through 
several  nautical  miles  of  commercial  and  recreation  fishing  grounds 
eind  potential  crab  potting  areas  where  larger  vessel  traffic  is 
uncommon.  To  minimize  the  potential  for  incident  between  dredged 
material  disposed  vessels  and  other  commercied  or  fishing  vessels. 
Notice  to  Mariners  would  be  issued  concerning  planned  activities  and 
the  radar  image  of  disposal  vessels  would  be  enhanced  to  facilitate 
oversight  of  relative  vessel  positions  by  the  U.S.  Coast  Guard  (ZSF, 
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TABLE  2. A. 


GENERAL  CRITERIA  FOR  THE  SELECTION  OF 
OCEAN  DISPOSAL  SITES 
40  CFR  228.5 


a.  The  dumping  of  material  into  the  ocean  will  be  permitted 
only  at  sites  or  in  areas  selected  to  minimize  the 
interference  of  disposal  activities  with  other  activities 
in  the  marine  environment,  particularly  avoiding  areas  of 
existing  fisheries  or  shellfisheries,  and  regions  of 
heavy  commercial  or  recreational  navigation. 

b.  Locations  and  boundaries  of  disposal  sites  will  be  chosen 
so  that  temporary  perturbations  in  water  quality  or  other 
environmental  conditions  during  initial  mixing  caused  by 
disposal  operations  anywhere  within  the  site  can  be 
expected  to  be  reduced  to  normal  ambient  seawater  levels 
or  to  undetectable  contaminant  concentrations  or  effects 
before  reaching  any  beach,  shoreline,  marine  sanctuary, 
or  known  geographically  limited  fishery  or  shellfishery* 

c.  If  at  any  time  during  or  after  disposal  site  evaluation 
studies,  it  is  determined  that  existing  disposal  sites 
presently  approved  on  an  interim  basis  for  ocean  dumping 
do  not  meet  criteria  for  site  selection  set  forth  in 
Section  228.5-228.6,  the  use  of  such  sites  will  be 
terminated  as  soon  as  suitable  alternative  disposal  sites 
can  be  designated. 

d.  The  sizes  of  ocean  disposal  sites  will  be  limited  in 
order  to  localize  for  identification  and  control  any 
immediate  adverse  impacts  and  to  permit  the 
in^lementation  of  effective  monitoring  and  surveillance 
programs  to  prevent  adverse,  long-range  impacts.  The 
size,  configuration,  and  location  of  any  disposal  site 
will  be  determined  as  a  part  of  the  disposal  site 
evaluation  or  designation  study. 

e.  ERA  will,  wherever  feasible,  designate  ocean  dumping 
sites  beyond  the  edge  of  the  continental  shelf  and  other 
such  sites  that  have  been  historically  used. 
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TABLE  2.B. 


ELEVEN  SPECIFIC  FACTORS  FOR  OCEAN  DISPOSAL  SITE  SELECTION 

40  CFR  228,6 


1.  Geographical  position,  d^jth  of  water,  bottom  topography, 
and  distance  from  the  coast. 

2.  Location  in  relation  to  breeding,  spawning,  nursery 
feeding,  or  passage  areas  of  living  resources  in  adult  or 
juvenile  phases. 

3  Location  in  relation  to  beaches  or  other  amenity  areas. 

4.  Types  and  quantities  of  wastes  proposed  to  be  disposed  of 
and  proposed  methods  of  release,  including  methods  of 
packaging  the  waste,  if  any. 

5.  Feasibility  of  surveillance  and  monitoring. 

6.  Dispersed,  horizontal  transport,  and  vertical  mixing 
chciracteristics  of  the  area,  including  prevailing  current 
velocity,  if  any, 

7.  Existence  and  effects  of  present  or  previous  discharges 
and  dumping  in  the  area  (including  cumulative  effects). 

8.  Interference  with  shipping,  fishing,  recreation,  mineral 
extraction,  desedination,  shellfish  culture,  areas  of 
special  scientific  importance  cind  other  legitimate  uses 
of  the  ocean. 

9.  Existing  water  quality  and  ecology  of  the  site,  as 
determined  by  available  data  or  by  trend  assessmenr  or 
baseline  surveys. 

10.  Potential  for  the  develcpment  or  recruitme.nt  of  nuisance 
species  within  the  disposal  site. 

11.  Existence  at  or  in  close  proximity  to  the  site  of  any 
significant  natural  or  cultural  features  of  historical 
importance. 
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Figure  2.3  Projected  Transit  Routes  To  And  From  Candidate 
Sites  (From  Golden  Gate) 


Appendix  F).  Site  IM  is  located  at  the  edge  of  the  USCG's 
precautionary  area.  Site  Cl  is  near  the  precautionary  area  and  the 
southern  inbound  traffic  lane.  The  USCG  has  indicated  that  as  long 
as  transit  of  disposal  vessels  were  within  the  flow  of  normal  traffic 
and  that  the  actueil  disposeil  area  was  outside  of  the  precautionary 
area  and  traffic  lanes,  navigation  hazards  would  be  minimized.  Sites 
B1  and  BIA  are  also  located  outside  of  navigation  traffic  lanes  and 
the  precautionary  zone.  Because  of  their  distance  at  the  edge  of  the 
radar  range,  detection  becomes  less  certain  due  to  variables 
affecting  transmission  of  the  radar  signal  (i.e.,  severe  fog, 
storms) . 

The  entire  shelf  region  offshore  of  San  Francisco  Bay  is  utilized  by 
commercial  fishermen  for  bottom  and  pelagic  fish,  Dungeness  crab,  and 
ether  commercial  marine  resources.  Site  IM  supports  a  commercial 
fishery  for  Lingcod  (Ophiodon  elonaatus).  English  sole  fParophrvs 
vetulus) ,  Petrale  sole  CEopsetta  iordaniK  Pacific  sanddab 
(Citharichthvs  sotdidus).  Halibut  (Paralichthvs  califomicus) .  Salmon 
(Onchorhvnchus  spK  Noriihem  anchovy  fEnaraulis  mordaxK  Albacore 
(Thunnus  edalungal,  and  Dungeness  crab  (Cancer  maaister).  Commercial 
fishery  resources  in  the  vicinity  of  Site  B1  include  Pacific  sanddab 
(Citharichthvs  sordidusK  Rex  sole  (Glyptocephalus  zachirus),  English 
sole  (Parophrvs  vetulus^ .  Salmon  (Onchorhvnchus  spK  Albacore 
(Thunnus  alalungaU  and  Dungeness  cr^  (Cancer  maaister K  Site  BIA 
is  located  in  the  vicinity  of  a  Rockfish  (Sebastes  sp^  set-net  and 
hook-and-line  fishing  area.  Additionailly,  commercial  stocks  of 
Pacific  sanddab  (Citharichthvs  sordidiusK  English  sole  (Parophrys 
vetulus) .  Dover  sole  (Microstomus  pacificus^ .  Petrale  sole  (Eopsetta 
iordani) .  Salmon  (Onchorhvnchus  spK  Albacore  (Thunnus  alalunaal  ■  and 
Dungeness  crab  (Cancer  maaister)  are  found  at  the  site.  Fisheries  at 
Site  Cl  include  English  sole  (Parophrvs  vetulus^ .  White  croaker 
(Genvonemus  lineatusK  Petrcile  sole  (Eopsetta  iordani).  Halibut 
(Paralichthvs  caLLif omicus) .  Scilmon  (Onchorhvnchus  sp) ,  Pacific 
herring  (Clupea  harenaus).  Northern  anchovy  (Enoraulis  mordax) . 
Albacore  (Thunnus  alalunaa).  and  Dungeness  crab  (Cancer  maaister). 
Aside  from  Dungeness  crab  (Cancer  maaister).  commercial  stocks  at 
Site  D1  are  highly  variable  and  may  include  Northern  anchovy 
(Encrraulifi  mnrdavK  Shiner  perch  (Cvmatoqaster  aggreoata^.  English 
sole  (Parophrvs  vetulus).  and  Sand  sole  (Psettichthvs 
melanostictus^ .  Per  unit  curea.  Sites  IM  eind  Cl  are  likely  to  be  the 
most  productive  of  candidate  sites  due  to  a  combination  of  depth  and 
proximity  to  San  Francisco  Bay.  Sites  B1  and  BIA  impact  larger  eureas 
that  are  less  productive  per  unit  area  as  a  fishery  for  Dungeness 
crab  (Cancer  maaister^  but  of  comparable  value  as  a  fishery  for  other 
demersal  and  pelagic  species.  Site  Dl,  because  of  the  dearth  of  food 
resource  veilue,  is  not  a  productive  area  when  compared  to  other 
candidate  sites.  However,  the  possible  dispersive  nature  of  the  site 
may  carry  sediments  to  more  productive  areas.  Sites  nearer  to  San 
Francisco  Bay  are  more  intensely  fished  for  convenience. 
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40  CFR  228,5  fb)  "Locations  and  boundaries  of  disposal  sites  will 

be  so  chosen  that  temporary  perturbations  in 
water  quality  or  other  environmental  conditions 
during  initial  mixing  caused  by  disposal 
operations  cinywhere  within  the  site  can  be 
expected  to  be  reduced  to  normal  ambient 
seawater  levels  or  to  undetectable  contaminant 
concentrations  or  effects  before  reaching  amy 
beach,  shoreline,  marine  sanctuary  or  known 
geographically  limited  fishery  or  shellfishery." 

The  discharge  of  dredged  materiad  at  the  center  of  candidate  Sites 
IM,  Bl,  BIA,  and  Cl,  under  expected  normal  current  conditions  is  not 
expected  to  cause  perturbations  in  water  quality’  beyond  disposal  site 
boundaries.  Site  sizes  to  accommodate  area  of  bottom  deposition  are 
based  on  the  use  of  the  Disposal  from  Instaintaneous  Dump  Model 
(DIFID)  and  computational  procedures  explained  in  the  sediment  eind 
dispersion  einalysis  performed  for  each  of  the  sites  (Tetra  Tech, 
1987).  The  DIFID  model  has  not  been  run  for  Site  Dl.  While  the  site 
is  likely  to  be  dispersive,  it  has  not  been  determined  if  disposal 
plumes  from  disposal  activity  would  exceed  common  ambient  suspended 
particulate  levels  occurring  at  the  mouth  of  the  naturally  turbid  San 
Francisco  Bay  and  Delta. 

The  perimeter  of  Site  IM  is  2.3  km  (1.2  nrai)  from  the  Gulf  of  the 
Farallones  National  Marine  Sanctuary  and  16.9  km  (9.1  nmi)  from 
shore.  The  bounds  of  site  Bl  are  much  closer  the  the  marine 
sanctuary,  0.2  km  (0.1  nmi),  but  further  from  shore,  22.6  km 
(12.2  nmi).  BIA  is  10.2  km  (5.5  nmi)  and  18.4  km  (9.9  nmi)  from  the 
marine  sanctuary  and  shore,  respectively,  but  encroaches  upon  the 
periphery  of  a  geographically  limited  rockfish  (Sebastes  sp) 
fishery.  Site  Cl's  perimeter  is  9.0  km  (4.9  nmi)  from  the  sanctuary 
and  7.0  km  (3.8  nmi)  from  shore.  Site  Dl  is  estimated  to  lie  about 
10  km  (5.4  nmi)  from  the  Gulf  of  the  Farallones  National  Marine 
Scinctuary  but  very  close  to  shore,  less  than  0.4  km  (0.2  nmi). 

40  CFR  228.5  fc)  "If  at  cinytime  during  or  after  disposal  site 

evaluation  studies,  it  is  determined  that 
existing  disposal  sites  presently  approved  on  eui 
inteiTLm  basis  for  ocean  dumping  do  not  meet  the 
criteria  for  site  selection  set  forth  in  Parts 
228.5-228.6,  the  use  of  such  sites  will  be 
terminated  as  soon  as  suitable  alternate 
disposal  sites  can  be  designated." 

There  is  no  interim  designated  ocean  disposal  site.  The  location 
selected  for  disposal  under  Section  103  of  MPRSA  will  be  monitored 
prior  to  disposal  and  after  disposal.  (See  Section  4.6) 
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40  CFR  228.5  (d^  "The  sizes  of  ocean  disposal  sites  will  be 

limited  in  order  to  localize  for  identification 
and  control  any  immediate  adverse  impacts  cind 
permit  the  implementation  of  effective 
monitoring  and  surveillance  programs  to  prevent 
adverse  long-range  impacts.  The  size, 
configuration,  and  location  of  any  disposal  site 
will  be  determined  as  a  part  of  the  disposal 
evaluation  or  designation  study." 

Site  sizes  were  computed  based  on  DIFID  modeling  and  sediment  and 
dispersion  analysis  (Tetra  Tech,  1987).  Horizontal  dispersion  and 
spreading  of  dredged  material  as  it  falls  through  the  water  column 
and  after  it  impacts  the  ocean  floor,  increases  with  site  depth  or 
site  currents,  site  sizes  cire  based  on  disposal  within  60  m  (197  ft) 
of  site  center  and  spreading  is  based  on  average  site  depth. 
Configuration  of  eill  deposits  are  approximately  circular.  Site 
area,  configuration,  and  site  center  coordinates  are  listed  below: 

TABLE  2.C 

Site  Size,  Configuration,  and  Location 


Site  Site  Area  Configuration  Coordinates 


Site 

IM 

4.1 

km^ 

circular 

37° 

38' 

42" 

N 

(1.2 

nmi^ ) 

122° 

42' 

16" 

W 

Site 

B1 

18.5 

km^ 

circular 

37° 

31' 

16" 

N 

(5,4 

nmi^) 

122° 

48' 

32" 

W 

Site 

BIA 

18.5 

kra^ 

circular 

37° 

27' 

00" 

N 

(5.4 

nmi^) 

122° 

44' 

3  0" 

W 

Site 

Cl 

4.3 

kra^ 

circular 

37° 

40' 

00" 

N 

(1.3 

nmi^) 

122° 

36' 

00" 

W 

Site 

D1 

undetermined 

circular 

37° 

46' 

50" 

N 

122° 

32' 

4  0" 

W 

40  CFR  228.5  (e)  "EPA  will,  wherever  feasible,  designate  ocean 

dumping  sites  beyond  the  continental  shelf  and 
other  such  sites  that  have  been  historically 
used." 

An  aneilysis  was  made  to  determine  the  area  in  which  it  would  be 
economiccilly  and  operationally  feasible  to,  dispose  of  dredged 
material  in  ocean  waters  off  San  Francisco.  The  procedure  followed 
joint  technical  guidance  of  the  Environmental  Protection  Agency  (EPA) 
and  the  U.S.  Army  Corps  of  Engineers  (USACE)  [EPA  and  USAGE,  1984; 
SAIC,  1986).  The  resulting  Zone  of  Siting  Feasibility  (ZSF)  analysis 
concluded  that  the  ZSF  extended  to  a  radius  of  44  km  (24  nmj.)  7f  Pt. 
Bonita  (Appendix  F).  It  was  concluded  that  use  of  ocean  dredged 
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material  disposal  sites  beyond  the  ZSF  boundary  was  not  feasible.  At 
most  locations  along  the  western  coast  of  North  America,  a  44  km 
(24  nmi)  radius  would  circumscribe  severed  off  the  shelf  sites. 
However,  the  bathymetry  of  the  Gulf  of  the  Farallones  results  in  a 
much  wider  shelf  off  San  Francisco  so  that  the  ZSF  contains  no  such 
candidate  sites.  The  regidatory  gvudance  recognizes  that  where  the 
continental  shelf  is  broad,  disposal  sites  on  the  continental  shelf 
may  be  required.  In  the  Gulf  of  the  Farcdlones,  designation  of  an 
ocean  dumping  site  beyond  the  continentcd  shelf  is  not  feasible. 

The  only  site  that  has  a  history  of  dredged  material  disposal  within 
the  ZSF  and  is  not  designated  primcirily  for  the  disposal  of  sand,  is 
candidate  Site  D1  [Section  2.4.4(d)  cind  2.4.5(b)(2)  above].  Site  D1 
is  located  west  of  Seal  Rocks  immediately  south  of  the  Eastbound  San 
Francisco  Bay  Traffic  Lane.  This  site  was  used  for  disposal  of  fine 
grained  clay  and  silts  excavated  for  the  construction  of  the 
Trans-bay  Tunnel  for  the  Area  Rapid  Transit  (BART)  project. 
Approximately  2.3  minion  m^  (3  million  yd^)  was  deposited  at 
this  site-  As  the  site  lies  within  the  zone  of  siting  feasibility, 
it  has  been  determined  that  it  is  economically  and  operationailly 
feaisible  to  use  Site  D1  for  disposal  of  dredged  material.  To  date, 
however,  studies  have  not  been  completed  that  would  conclusively 
demonstrate  compliance  with  the  other  four  general  criteria  for  the 
selection  of  a  disposal  site  given  in  40  CFR  228.5. 

e.  Compliance  with  the  Specific  Factors  for  the 
Selection  of  Ocean  Disposal  Sites  (40  CFR  228. Si.  The  five  general 
criteria  used  for  the  selection  of  ocean  disposal  sites  are 
supplemented  by  eleven  specific  criteria  given  in  40  CFR  228.6(a). 
The  eleven  specific  criteria  are  to  be  used  in  evaluating  a  proposed 
disposal  site  to  assure  that  the  five  general  criteria  are  met  (SAIC, 
1986).  While  the  eleven  specific  criteria  are  commonly  used  to 
evaluate  a  selected  site  and  their  iteration  in  the  site  selection 
process  may  be  slightly  redundant,  some  useful  information  in  the 
site  selection  pirocess  can  be  brought  to  light  through  comparison  of 
the  candidate  sites  under  the  specific  criteria.  Such  an  analysis 
follows.  Much  of  the  site  comparison  data  is  best  presented  in  table 
form  and  one  common  table.  Table  2.G  -  Site  Comparison  Criteria,  with 
data  points  appliccible  to  project  costs,  the  five  general  criteria 
for  site  selection,  and  the  eleven  specific  criteria  for  site 
evaluation  follows  this  section. 

40  CFR  228.6  (a Wl)  ."Geographical  Position,  Depth  of  Water,  Bottom 

Topography  and  Distance  from  Coast." 

Coordinates  of  Site  centers,  water  depths,  bottom  topography, 
distances  from  the  coast  of  the  nearest  point  on  the  site  perimeters, 
and  haul  distances  from  the  Golden  Gate  Bridge  for  all  five  candidate 
sites  are  presented  in  Table  2.F.  Site  D1  is  the  sheillowest  site 
[24  m  (13  fm)],  followed  by  Site  Cl  [29  m  (16  fm)],  Site  IM  [42  m 
(23  fm)].  Site  BIA  [82  m  (45  fm),  and  Site  B1  [84  m  (46  fm)].  All 
sites  have  a  gently  sloping  bottom  with  increasing  depths  farther 
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from  shore,  with  the  exception  of  Site  Dl,  which  gently  slopes  down 
to  the  northeast.  Site  Dl  is  nearest  to  shore,  less  than  1.0  km 
(0.54  nmi)  from  the  coast  Site  Cl  lies  7.0  km  (3.8  nmi)  from  shore 
measured  to  the  closest  point  on  the  site  perimeter.  All  other  sites 
range  from  16.9  to  22.6  km  (9.1  to  12.2  nmi)  with  Site  B1  being 
furthest  from  shore. 

40  CFR  228.6  CaW2t  "Location  in  Relation  to  Breeding,  Spawning, 

Nursery,  Feeding  or  Passage  Areas  of  Living 
Resources  in  Adult  or  Juvenile  Phases." 

Dungeness  crab  (Cancer  maaister^  spawning  occurs  throughout  the  Gulf 
of  the  Farallones,  but  especiailly  in  water  less  than  91  m  (50  fm). 
AU  five  candidate  sites  are  likely  to  be  spawning  areas.  Dungeness 
crabs  (Cancer  maaister^  use  areas  less  than  37  m  (20  fm)  deep  as 
nursery  grounds,  which  would  include  sites  Cl  and  Dl.  Sites  IM,  Bl, 
BIA,  amd  Cl  provide  habitat  for  juvenile  English  sole  (Parophrvs 
vetulus^ .  Site  Bl  eind  BIA  may  also  serve  as  nursery  grounds  for 
Pacific  sanddab  (Cithcirichthvs  sordidus)  and  Dover  sole  (Microstomus 
pacificus^ .  Site  BIA  encroaches  upon  a  potential  spawning  area  and 
nursery  for  the  geographically  limited  RocKfish  (Sebastes  sp) . 

Key  food  resource  value  is  ranked  "high"  for  sites  IM  and  Cl, 
"medium"  for  sites  Bl  and  BIA,  and  "low"  for  Site  Dl. 

Total  biomass  of  candidate  sites  has  been  subjectively  rated  as 
"high"  for  Sites  IM  and  Cl,  "medium  high"  for  the  "B"  sites,  and 
"low"  for  Site  Dl.  Numerous  demersal  and  pelagic  species  inhabit  the 
sites.  Some  demersal  resources  are  shown  in  Figure  2.4.  Commercial 
stocks  are  listed  under  the  discussion  of  40  CFR  228.5(a)  in  the  text 
and  in  Table  2.F.  A  detailed  listing  of  species  found  at  the  site 
during  field  surveys  is  found  in  Nybakken  et  al,  1984,  for  site  IM; 
Parr  et  1987,  cind  Stevenson  and  Parr,  1987,  for  the  "B"  sites; 
CH2M  Hill,  1984  for  Site  Cl;  and  Ebert  and  Cordier,  1966,  for  Site 
Dl. 

A  number  of  anadromus  fish  species;  salmon  (Oncorhvnchus  sp).  shad 
(Alosa  sap-idissimah  sturgeon  (Acipenser  spj.  etc.,  migrate  through 
the  study  area  to  and  from  their  inland  spawning  sites.  None  of 
these  species  are  known  to  concentrate  in  the  vicinity  of  any  of  the 
candidate  sites, 

A  number  of  endangered  species  occur  in  the  study  area.  Marine 
mammal  haul  out  areas  are  shown  in  Figure  2.5.  No  impacts  to  any  of 
these  species  are  expected  from  dredged  material  disposal 
activities.  Whales  (Cetaceans)  migrate  annually  through  the  study 
area  (See  Table  2.D.),  Southbound  whales  generally  stay  within  4  km 
(2.2  nauticeil  miles)  of  shore  except  in  the  Gulf  of  the  Farallones 
where  some  whales  pass  west  of  the  Farallon  Islands.  On  the 
northward  migration,  the  whales  tend  to  stay  closer  to  shore.  Gray 
whciles  are  not  known  to  aggregate  in  the  vicinity  of  any  of  the 
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Figure  2.4  Demersal  commercial  fish  resources  (shore  to  600  fm). 

Reference:  Tasto,  various  commercial  fisherman  (Bodega  Bay.  HaJfmoon  Bay,  San  Francisco,  Oakland) 
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Figure  2.5  Major  pinniped  hauling  grounds  and  rookeries  in  the  project 
area. 

I  #  I  Calitemi*  S««  Lion  |  A  | 

[  a  |smifS>«Lan  |  ^  |  KvtxirS*^ 


Souinam  Sm  Odw  nine* 


TABLE  2.D. 

WHALE  MIGRATION  PERIODS 


Northern  Southern 


Species 

Migration 

Migration 

Feeding  Pattern 

Gray  Whale 

Feb- Jun 

Oct-Jan 

Bottom  filter 

feeders  in  Bering  & 
Qiukichi  Seas  during 
Jun  -  Oct 

Humpback  Whale 

mid  Mar-Jun 

Sep- Jan 

Planktm  &  schooling 
fish  (anchovies  & 
sardines) 

Blue  Whale 

May- Jun 

Only  krill  during 
summer  by  sieving  & 
swallowing 

Fin  Whale 

mid  May-Jun 

mid  Jul-Sep 

Krill  &  anchovies  by 
swallowing 

Right  Whale 

Mar-Jun 

Oct- Feb 

Copepods  &  small 
fish  along  edge  of 
shelf  by  skimming 
surface 

Sea  Whale 

Spring 

Fall 

Plankton  &  small 
fish;  found  off 
California  coast 
mid-Jul  to  Oct 

Sperm  Whale 

Apr-Jun 

Aug-Nov 

Squid,  octopus  & 
bony  deep  water  fish 
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candidate  disposal  sites.  Interference  with  feeding  or  migration  at 
any  site  would  be  due  to  chance  encounter  with  the  disposal  barge 
rather  than  due  to  the  particular  characteristics  of  the  disposal 
site. 

Approximately  two-thirds  of  the  breeding  sea  birds  in  California 
breed  on  the  FaraUon  Islands.  The  breeding  colonies  are  among  the 
largest  in  North  America  south  of  the  Aleutian  Islands.  Breeding 
success  is  tied  to  current  upwelling  patterns.  For  most  species,  the 
highest  reproductive  success  occurs  during  years  of  moderate 
upwelling  of  cold  water.  None  of  the  candidate  sites  are  located  in 
particular  bird  feeding  areas. 

40  CFR  228.6(aW3U"Location  in  Relation  to  Beaches  and  Other 

Amenity  Areas” 

Distance  from  site  perimeters  to  beaches  and  amenity  areas  for  all 
candidate  sites  is  given  in  Table  2.G.  The  perimeter  of  Site  D1  is 
the  closest  to  the  beaches  or  the  Golden  Gate  National  Recreation 
Area  at  less  than  1.0  km  (0.54  nmi),  followed  by  Site  Cl  at  7.0  km. 
(3.9  nmi).  The  closest  site  to  the  Gulf  of  the  Farallones  National 
Marine  Sanctuary  is  Site  Bl,  with  the  perimeter  approaching  to  withLn 
0.2  km  (0.1  nmi)  of  the  sanctuary  boundary.  The  edge  of  Sits  IM  is 
substantially  farther  from  the  sanctuary's  border,  2.3  km  (1.2  nmi), 
but  the  center  of  the  site  is  closer  to  the  sanctuary  relative  to 
Site  Bl.  The  n maining  sites  are  at  least  9.0  km  (4.9  nmi)  from  the 
sanctuary.  Site  Cl  is  7.3  km  (4.2  nmi)  from  Montana  State  Beach  and 
5.4  km  (2.9  nmi)  from  the  Point  San  Pedro  kelp  bed. 

40  CFR  228.6  (aW4K"TVPes  and  Quantities  of  Wastes  Prcpcsed  to  be 

Disposed  of,  and  Proposed  Methods  of  Release, 
Including  Methods  of  Packing  the  Waste,  if  Any" 

The  material  from  the  Oakland  Harbor  channels  is  fine  granted  silt, 
sand  and  consolidated  clay.  Material  to  be  disposed  has  been 
evaluated  according  to  the  evaluation  criteria  specified  in  the  Ocean 
Dumping  Regulations  (40  CFTl  227.13).  With  the  exception  of  material 
from  the  Ocikland  Inner  Harbor  turning  basin,  the  results  of  water 
column  and  bioassay  tests  indicate  that  their  potential  for  release 
into  the  water  column,  or  bioaccumulation  in  the  marine  environ m.er.t 
is  not  significant  (See  Water  and  Sediment  Quality  Testing 
Synopsis).  Elevated  contaminant  levels  in  the  turning  basin  have 
been  identified  and  can  be  treated  as  being  unacceptadile  for  open 
water  disposal.  However,  disposal  of  the  material  in  the  aquatic 
environment  can  be  accomplished  with  burying  the  potentially 
unsuitable  material  with  tie  material  found  to  be  acceptable  for  open 
water  disposal. 

The  sediments  to  be  disposed  at  the  ocean  site  would  be  excavated  by 
a  clamshell  dredge.  Disposal  would  occur  below  the  water  surface 
from  a  bottom  dump  barge.  Approximately  1,900  to  2,700  m^  (2,500 
to  3,500  yd^,  respectively)  of  material  would  be  dumped  per  barge 
load.  No  special  packing  of  the  material  is  anticipated. 
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40  CFR  228.6  Cal  C5) .  "Feasibilitv  of  Surveillance  and  Monitoring" 

In  the  Gulf  of  the  Fcurallones,  the  USCG  has  primary  responsibility 
for  surveillance  and  enforcement  of  ocean  dumping  activities, 
including  documenting  compliance  with  permit  conditions,  deterrence 
of  unauthorized  disposal,  and  navigational  surveillance 
[40  CFR  1.46(n)(5)].  The  routine  methods  of  navigational 
surveillance  include  random  checks  using  on  board  observers,  aerial 
observaticais,  reviews  of  trip  logs,  continuous  surveillance  by  radar, 
amd  instrumentation  that  records  draft  with  respect  to  time  and 
locatixai  for  later  readout.  All  methods  are  equally  applicable  to 
all  candidate  sites. 

The  U.S.  Army  Corps  of  Engineers  and  the  EPA  have  joint 
responsibility  for  the  development  and  specification  of  site 
memagement  plans  for  offshore  sites.  A  site  management  and 
monitoring  plain  hais  not  yet  been  prepared  for  this  project.  Under 
Oceain  Dumping  Regulations  (40  CFR  228.13),  the  composition  of  a 
typicail  site  monitoring  program  may  include:  seasonal  sampling; 
experimental  sampling  design  forwarded  to  test  a  hypothesis;  studies 
of  water  column  chau3c±eristics  and  water  quality  parameters;  studies 
of  plankton,  benthos,  and  demersal  fisheries;  bathymetric 
investigations;  examination  of  sediment  characteristics  and 
chemistry;  examination  of  hydrological  conditions;  and 
bioaocumulation  studies.  At  a  simple  mechanical  level,  each  of  these 
mcaiitoring  program  elements  is  feasible  to  implement  at  any  of  the 
candidate  sites.  In  general,  sites  located  further  offshore  and  at 
greater  depths  are  generally  more  difficult  and  costly  to  monitor  auid 
sample. 

40  CFR  228.6 (aW61 .  " Dispersed,  Horizontal  Transport  and  Vertical 

Mixing  Characteristic.^  of  the  Area,  Including 
Prevailing  Currents,  Direction  and  Velocity, 

If  Any" 

Three  seasonal  current  regimes,  the  California  current  with 
upwelling,  the  transition  period,  and  the  Davidson  period,  exist  in 
the  study  area  eilthough  there  is  a  great  deal  of  year  to  year 
variability.  The  California  current  transports  low  temperature,  low 
salinity  nutrient  rich  subarctic  water  southwcud  along  the  coast.  It 
is  the  daninant  current  between  March  and  August.  During  May  through 
July,  the  surface  waters  move  offshore  and  are  replaced  by  cooler 
nutrient  rich  waters  rising  up  the  continental  slope.  The  transition 
period  occurs  between  September  and  October.  Between  November  and 
February,  the  subsurface  countercurrent  surfaces  transporting  warmer 
waters  northward  along  the  coast. 

Current  speeds  at  Site  IM  are  expected  to  average  11  city's  (0.36  ft/s) 
with  peak  currents  less  than  50  city's  (1.64  ft/s).  Current  velocities 
at  Site  B1  and  BIA  are  slightly  higher  them  those  at  Site  IM  eind  are 
projected  to  average  approximately  16  cm/s  (0.52  ft/s)  with  peak 
currents  less  than  53  ciVs  (1.74  ft/s).  Site  Cl  has  current  in  the 


TABLE  2.E 

Hydrographic  Periods 


Upwelling  Period 


Oceanic  Period 


Davidson  Period 


Approximate 
_ Dates 


Characteristics 


Mar- Aug 


Sep-Nov 


Dec- Feb 


Low  temp  (<12°C) 

High  salinity  >33,7  ppt 
Low  O2  (1-5  -  6  ml/1) 
Shallow  thermocline 

High  temp  (>12-18°  C) 
Low  salinity  <3  3.5  ppt 
High  O2  (>6  ml/1) 
Distinct  thermocline 

Low  temp  (11-12°  C) 

Low  salinity  <33.5  ppt 
Moderate  nutrients 
Well  mixed-upper  100  m 


range  of  site  IM,  with  an  average  speed  of  13  cm/s  (0.43  ft/s)  and  a 
peak  current  velocity  of  50  cm/s  (1.64  ft/s).  Currents  at  Site  D1 
are  overvrtielitiingly  dominated  by  tidal  flow  through  the  Golden  Gate 
into  and  out  from  San  Francisco  Bay  and  Delta.  Tidal  currents  at  the 
site  are  likely  to  approach  50  percent  to  60  percent  of  the  tidal 
velocities  given  in  standard  tables  for  the  Golden  Gate.  Direction 
of  flow  should  oscillate  between  northeast  and  southwest. 
Predominant  current  directions  at  the  other  candidate  sites  are 
northeast  and  south. 

Modeling  of  the  dispersion  and  resuspension  of  sediments  discharged 
at  site  center  (Tetra  Tech,  1987)  indicates  that  dredged  materieil 
discharged  at  Site  IM  could  form  a  slightly  asymmetric  deposit 
resulting  from  resusper.sion  and  transport  to  the  east-northeast. 
98.7  percent  of  material  discharged  at  Site  IM  is  expected  to  be 
retain^  within  the  site  after  twenty  years.  Site  IM  size  is 
4.1  km^  (1.2  nmi^).  A  more  symmetric  deposit  over  a  much  larger 
area,  18.5  km^  (5.4  nmi^),  is  projected  for  dredged  material 
dischcirged  at  either  Site  B1  or  BIA.  Resuspension  and  transport  is 
expected  to  be  negligible  at  both  "B”  sites.  At  Site  Cl,  97.2 
percent  of  sediments  discharged  are  expected  to  be  retained  within 
the  4.3  km^  (1.3  nrai^)  after  twenty  years.  Modeling  of  Site  D1 
has  not  been  conducted.  The  site  is  expected  to  be  dispersive  in 
nature  and  the  percent  of  sediment  retained  within  the  site  after 
twenty  years  may  be  significantly  reduced  from  that  would  experienced 
at  the  other  candidate  sites. 

40  CFR  228.6 faH71  ."Existence  and  Effects  of  Current  and  Previous 

Discharges  and  Dumping  in  the  Area  (Including 
Cumulative  Effects)" 

Only  Site  Dl,  of  the  five  candidate  sites,  has  been  used  previously 
for  sediment  disposal.  Long  term  effects  of  previous  disposal  at 
Site  Dl  are  negligible.  Sediment  disposal  has  historically  occurred 
elsewhere  in  the  study  area.  No  historical  sites  are  close  to  any  of 
the  other  ceindidate  sites.  Use  of  the  Farallon  Islands  Site, 
approximately  14.3  km  (7.7  nmi)  from  Site  B1  and  25.7  km  (13.9  nmi) 
from  Site  IM,  was  discontinued  in  1980.  The  BART  Site  (Candidate 
Site  Dl)  was  used  for  disposal  of  dredged  material  in  1966  and  1967. 
Ccxitinuing  disposal  of  sand  at  the  Channel  Bar  Site  occurs  14.7  km 
(7.9  nmi)  from  Site  IM,  7.8  km  (4.2  nmi)  from  Site  Cl,  and  3.0  km 
(1.6  nmi)  from  Site  Dl. 

In  addition  to  disposal  of  dredge  materials,  several  other  types  of 
disposed  or  disturbauices  have  taken  place  in  the  study  area  including 
disposal  of:  radioactive  wastes  at  three  adjacent  sites  seaward  of 
the  Fareillon  Islands  (Keish  1983);  construction  materials  at  a 
shedlow  water  site;  refinery,  acid,  and  cannery  waste  disposal  at 
several  shelf  sites;  explosive  and  cheraiceil  munitions  at  several 
shelf  and  slope  sites  ;  and  municipeil  wastewater  at  San  Francisco's 
Southwest  Ocean  Outfall  site  (SWOOP).  Locations  are  shown  in 
Figure  2.6)  Also,  substantial  quantities  of  sediments  are  discharged 
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from  Scin  Fraincisco  Bay  in  the  form  of  suspended  load  (turbidity 
plumes)  and  bedload  associated  with  tidal  currents  and  runoff  from 
the  bay  cirea  drainage  basins.  Major  episodic  oil  spills  have  taken 
place  in  the  vicinity  of  the  entrance  to  San  Francisco  Bay  in  recent 
years,  and  commercial  fishing  is  a  source  of  continuous  disturbance 
to  offshore  fish  populations  and  to  the  benthos  throughout  the  study 
area.  At  present,  there  is  no  program  to  integrate  and  evaluate  the 
cumulative  effects  of  these  diverse  historical  and  continuing  sources 
of  impacts. 

TABLE  2.F. 

SUMMARY  OF  WASTES  DUMPED  OFFSHORE  OF  SAN  FRANCISCO 
(Smith  and  Brown  1971,  Interstate  Electronics  Corporation  1973) 

Estimated 
Total 
1931-72 
315  M  gal 

240  M  gal 

246  K  tons 

44.5  K  containers 

746  tons 

1  M  yd^ 


e  of  Waste 

Period 

Refinery  Wastes 

1966-72 

Acid  Wastes 

1948-71 

Cannery  Wastes 

1960-72 

Radioactive  Wastes 

1946-68 

Munitions 

1968-69 

Dredge  Spoil 

1935-72 

40  CFR  228.6 (a)  (8U  "Interference  with  Shipping,  Fishing, 

Recreation,  Minered  Extraction,  Desalination, 
Fish  and  Shellfish  Culture,  Areas  of  Special 
Scientific  Importance  and  Other  Legitimate  Uses 
of  the  Ocean" 

The  Coast  Guard's  Vessel  Traffic  Service  has  expressed  concern  over 
locating  a  dredged  material  disposed  site  where  navigation  safety  is 
compromised.  As  a  result,  transit  of  towed  bcirges  would  be  requested 
to  conform  with  the  inbound  and  outbound  flow  of  the  vessel  traffic 
lanes  in  the  Gulf  of  the  Faredlones.  Site  IM  is  adjacent  to  the 
USCG's  precautionary  area  and  the  main  southern  traffic  lane  and 
disposal  traffic  would  have  minimal  impact.  To  avoid  the  submarine 
operating  area,  use  of  Sites  B1  and  BIA  would  require  disposal 
vessels  to  travel  further  along  the  southern  traffic  lane  then  turn 
and  d^art  from  normal  traffic  flow  while  proceeding  directly  to  the 
disposal  site.  The  U.S.  Navy  has  requested  that  towed  disposal 
vessels  net.  transit  the  designated  submarine  operating  areas.  Sites 
Cl  and  D1  have  the  least  haul  distance,  but  require  crossing  the 
oncoming  traffic  lane. 
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Commercial  fishing  in  the  vicinity  of  each  of  the  disposed  sites  has 
been  described  previously.  Recreation,  primarily  wildlife  excursions 
and  fishing  occur  throughout  over  the  entire  study  area.  There  are 
no  fish  or  shellfish  culturing  areas  or  desedination  facilities  in 
the  study  area.  The  Minerals  Management  Service  (MMS)  of  the 
D^artment  of  the  Interior  plans  to  lease  portions  of  the  study  area 
for  oil  and  gas  development  in  1989.  The  MMS  has  indicated  that  use 
of  Sites  IM  or  B1  would  be  acceptable  and  has  taken  the  position  that 
use  of  Sites  BIA  or  Cl  would  be  unacceptable. 

The  areas  of  special  scientific  importance  in  the  study  area  are  the 
Gulf  of  the  Farallones  Marine  Sanctuary  cind  the  Areas  of  Special 
Biological  Significance  along  the  coast.  The  perimeter  of  Site  IM  is 
2.3  km  (1.2  nmi)  from  the  sanctuary  boundary  and  the  edge  of  Site  B1 
is  0.2  km  (0.1  nmi)  from  the  sanctuary.  None  of  the  sites  are  close 
to  any  of  the  coastal  Areas  of  Special  Biological  Areas  of 
Significance. 

40  CFR  228.6faW9K  "The  Existing  Water  Quality  and  Ecology  of  the 

Site  as  Determined  by  Available  Data  or  by  Trend 
Assessment  or  Baseline  Surveys" 

The  waters  of  Site  IM,  Cl,  and  D1  are  within  the  influence  of 
perturbations  from  discharges  along  the  coast  and  from  San  Francisco 
Bay.  Nybakken  et  ^  (1984)  reported  that  the  water  column  in  the 
vicinity  of  Site  IM,  a  5  m  (16  feet)  mixed  layer  of  relatively  warm 
low-salinity  water  overlaying  the  cooler,  more  saline  deep  waters. 
Dissolved  oxygen  distributions  during  the  March  and  June  1983  surveys 
showed  highly  supersaturated  surface  waters  up  to  14  4  percent 
(Nybakken,  ^  al.,  1984).  Site  Cl  is  similarly  influenced  by  San 
Francisco  Bay  but  also  lies  in  close  proximity  of  San  Francisco's 
Southwest  Ocecin  Outfcill  for  treated  sewage  effluent.  Site  B1  and 
Site  BIA  are  further  from  the  influences  of  the  tidal  prism  of  San 
Francisco  Bay  and  are  more  representative  of  typical  ocean  regions, 
with  lower  peirticulate  loads  and  lower  levels  of  trace  elements  and 
organics.  In  genereil,  abundance  and  resource  value  of  benthic 
^jecies  decreases  from  inshore  to  offshore  areas  as  does  abundance 
and  diversity  of  fisheries.  As  Sites  IM  and  Cl  are  closer  to  shore, 
they  have  a  relatively  higher  value  per  unit  area  than  Sites  B1  or 
BIA.  Site  BIA  is  the  only  site  with  a  relatively  limited  or  unique 
habitat  value. 

4  0  CFR  2 2 8. 6 (a )  f  101  ."Potential  for  the  Development  or  Recruitment  of 

Nuisance  Species  in  the  Disposal  Site" 

Nuisance  species  have  been  defined  by  the  ERA  as  "Organisms  of  no 
commercial  veilue,  which  because  of  predation  or  competition,  may  be 
heunnful  to  commercially  important  organisms;  pathogens;  or  pollution 
tolerant  organisms  present  in  large  numbers  that  are  not  normauLly 
dominant  in  the  area"  (SAIC  1986).  included  are  pathogenic  bacteria, 
viruses,  fungi,  protozocins,  eggs  and  spores  of  parasites  that  may 
infect  indigenous  fauna  and  non-indigenous  species  as  well  as 
pollution  tolerant  organisms  in  inordinate  numbers  such  that  they  are 
more  domineuTt  than  under  natural  conditions.  Nuisance  species  are 
generally  rare  in  deeper  open  coastal  waters,  but  may  be  found  in  the 
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more  confined  and  degraded  areas  of  the  inner  harbors  of  San 
Francisco  Bay.  It  is  likely  that  the  addition  of  dredged  bay 
sediments  to  an  offshore  site  would  create  a  different  habitat  and 
that  the  community  that  becomes  established  in  association  with  the 
disposal  site,  would  differ  from  the  ambient  community.  It  is  not 
known  whether  disposal  would  promote  nuisance  conditions  at  any  of 
the  candidate  sites. 

40  CFR  228.6(aWllK”Existence  At  or  in  Close  Proximity  to  the  Site 

of  any  Significant  Natural  or  Cultural  Features 
of  Historical  Impor1:ance" 

Candidate  sites  IM,  Bl,  and  BIA  are  located  within  a  region 
categorized  by  the  Bureau  of  l^d  Management  (1980)  as  containing  a 
low  incidence  of  shipwrecks  (Figure  2.7).  Site  Cl  and  D1  lies  in  an 
area  of  higher  incidence  of  shipwrecks.  Bathymetric  surveys  and 
field  sampling  at  the  candidate  sites  have  not  indicated  the  presence 
of  cultural  features  of  historical  importance. 

f.  Economic  Comparisons  of  Sites.  The  magnitude  of 
costs  associated  with  dredging  and  transportation  to  each  site  is 
depicted  in  the  table  (Tables  2.H.)  below.  While  economic 
feasibility  was  examined  in  the  ZSF  process,  the  relative  costs 
related  to  the  candidate  disposal  sites  are  described  here.  Dredging 
and  disposal  costs  are  related  to  haul  distance  between  the  dredge 
site  and  the  disposal  site.  The  costs  reflect  the  dredging  of 
material  from  Oakland  Harbor  and  the  disposal  of  the  material  at  the 
alternative  disposal  sites.  The  cost  comparisons  include  other 
project  features  as  well  as  dredging.  The  basis  for  these  numbers  is 
addressed  in  section  6.1  of  the  GDM. 

TABLE  2.H. 

DREDGING  COSTS  FOR  OCEAN  DISPOSAL  FROM  OAKLAND 


Haul  Distance  Estimated 

from  Oakland  Dredging 

Site  km  (nautical  miles)  Cost 


IM 

43.0 

(23.2) 

$39.0  M 

Bl 

70.4 

(38.0) 

54.0  M 

BIA 

71.7 

(38.7) 

54.0  M 

Cl 

40.6 

(21.9) 

39.0  M 

D1 

22.4 

(12.0) 

33.0  M 
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Figure  2.6  Locations  of  historical  and  active  disposal  sites. 


Fgure  2.7  Cultural  resources. 
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significant  natural  or  low  shipwreck  low  shipwreck  low  shiowreck  higher  incidence  higher  incidence 

cultural  features  incidence  incidence  inciden  e  of  shipwrecks  of  shipwrecks 


2.5  ALTERNATIVE  DISPOSAL  SITES  CONSIDERED  IN  DETAIL 

2.5.1  Alcatraz  Disposal  Site  (Section  404  Clean  Water  ActK 
The  Alcatraz  aquatic  disposal  site  (SF  11)  is  located  in  San 
Francisco  Bay  south  of  Alcatraz  Island.  Coordinates  of  the  site 
center  are  37°  49'  17"  N  latitude,  122°  25'  23"  W  longitude.  The 
site  is  circular  with  a  diameter  of  2,000  ft  (609.6  m)  and  a  surface 
area  of  0.11  square  mile.  The  site  is  an  unconfined,  open  water 
disposal  site  within  a  high  energy  area.  The  Alcatraz  site  has  been 
used  since  the  late  1800s  for  disposal  of  dredged  material.  Since 
being  designated  in  1972,  it  has  been  the  most  widely  used  disposal 
site  in  the  Bay.  The  site  was  originally  selected  for  this  use 
because  of  the  swift  tidal  currents  that  occur  in  the  area.  The 
currents  were  predicted  to  disperse  disposed  sediments  over  a  large 
area  of  the  Bay  and  to  the  Ocean.  The  position  of  the  site  close  to 
the  Golden  Gate  is  presumed  to  accelerate  transport  of  disposed 
sediments  out  of  the  bay  system  and  to  the  ocean;  however,  a  fraction 
of  the  material  does  accumulate  at  the  site  and  the  existing  capacity 
cannot  accommodate  continued  disposal  indefinitely  without  expanding 
the  site  or  removing  some  of  the  accumulated  material. 

The  approximately  5.4  million  m  (7.0  million  yd  )  of  sediments 
from  the  Oakland  Harbor  project  would  cause  significant  further 
accumulation  and  a  considerable  reduction  in  remaining  site 
capacity.  The  avoid  such  an  impact,  a  program  to  remove  accumulated 
sediments,  before  or  aifter  the  disposal  of  sediments  from  the  Oakland 
Harbors  has  occurred,  is  necessary.  The  predredged  or  redredged 
material  would  need  to  be  transported  to  the  oceain  for  disposal. 

2.5.2.  Candidate  ODMDS  IM.  Candidate  Ocean  Dredged  Material 
Disposal  Site  (ODMDS)  IM  was  selected  from  the  candidate  nearshore 
disposal  sites  and  is  shown  on  Figure  2.8.  Due  to  a  combination  of 
water  depth  and  currents  at  Site  IM,  bottom  impacts  of  the  dredged 
sediments  would  spread  over  the  smallest  area  of  any  of  the  candidate 
sites.  While  unit  area  value  as  a  demersal  or  pelagic  fishery  does 
not  vary  greatly  for  most  commercial  fishing  between  Site  IM  cind  the 
significantly  Icurger  sites  (B1  and  BIA),  Site  IM  is  closer  to  home 
base  for  meiny  fishermen  and  is  fished  more  intensely.  Habitat  value 
for  Dungeness  crab  (Cancer  maaister^  may  be  as  much  as  4  times  the 
unit  cirea  value  of  the  "B"  sites,  but  bottom  impacts  at  Sites  B1  and 
BIA  are  approximately  4.5  times  the  area  of  Site  IM.  Therefore  the 
toted  heibitat  for  Dungeness  crab  (Cancer  maaister^  affected  by 
dredged  sediment  disposal  is  roughly  equivalent  at  Site  IM,  Site  Bl, 
and  Site  BIA,  and  total  biomass  within  site  boundaries  is 
considerably  less  at  Site  IM  as  exposed  to  Sites  Bl  or  BIA.  Site  IM 
provides  potential  spawning  heibitat  for  Dungeness  crab  ( Cancer 
maaisterl  and  a  prtentied  nursery  habitat  for  English  sole  (Parophrvs 
vetulus) .  but  Sites  Bl  and  BIA  comprise  larger  potentied  spawning  or 
nursery  habitats  for  the  same  species. 
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Figure  2.8  Proposed  Ocean  Dredged  Material  Disposal  Site  1M 


Compared  with  Sites  Cl  and  Dl,  Site  IM  is  a  more  retentive  site. 
Unlike  Site  Cl,  Site  IM  would  not  be  subjec±  to  potential  cumulative 
or  synergistic  effects  from  the  City  of  San  Francisco  Southwest  Ocean 
Outfall  and  it  is  acceptable  to  the  Mineral  Management  Service.  Site 
IM  is  also  significantly  farther  from  the  dredging  site  them  Site  Dl 
but  ailso  significantly  closer  than  the  ”B"  sites.  Consequently, 
total  project  costs  for  the  Oakland  Project  are  expected 
to  be  $15  million  less  for  disposal  at  Site  IM  as  opposed  to  either 
Site  B1  or  BIA.  Use  of  Site  Dl,  would  be  $6  million  less,  but  the 
environmental  effects  of  disposal  at  Site  Dl  are  more  difficult  to 
assess  and  not  enough  information  is  available  at  this  time  for  site 
designation. 

2.5.3  Candidate  ODMDS  Bl.  Though  having  a  larger  total 
fisheries  resource  value,  primarily  due  to  size  of  the  site.  Site  Bl 
is  valued  less  eis  a  fishery  due  to  its  distance  from  the  home  base  of 
most  fishermen.  Site  Bl,  like  Site  IM,  is  a  potential  spawning 
habitat  for  Dungeness  crab  (Cancer  maoister)  and  and  a  potential 
nursery  hcibitat  for  English  sole  fParophrvs  vetulus^ .  Unlike 
Site  IM,  Site  Bl  is  also  a  potenticil  nursery  for  Pacific  sanddab 
fCitharichthvs  sordidus^  and  Dover  sole  (Microstomus  pacificus^ . 
Site  Bl  is  preferable  over  companion  Site  BIA  in  the  respect  that  BIA 
encroaches  upon  potential  habitat,  spawning  area,  and  nursery  grounds 
of  the  geographiccilly  limited  Rockfish  fSebastes  spK  Because  of 
this  and  its  unacoeptability  to  the  Mineral  Management  Service,  Site 
BIA  has  been  eliminated  from  further  consideration.  The  site 
"footprint"  for  Site  Bl  is  closer  to  the  Gulf  of  the  Farallones 
National  Marine  Sanctuary  than  any  other  candidate  site,  0.2  km 
(0.1  nmi)  as  opposed  to  2.3  km  (1.2  nmi)  for  the  next  closest  site 
(Site  IM),  but  perturbations  to  the  water  column  from  dredged 
material  disposal  are  not  expected  at  the  Sanctuary  boundary. 

Haul  distance  to  Site  Bl,  shown  in  Figure  2.9,  is  about  27.4  km 
(14.8  nmi)  farther  than  Site  IM  and  the  subsequent  project  cost 
increase  is  estimated  to  be  $15  million  dollars.  However,  the 
benefit  to  cost  ratio  of  the  project  still  exceeds  unity  with  the 
increcised  expenditures  to  haul  dredged  sediment  to  the  Bl  site  and 
the  site  is  within  the  operationcil  and  economic  zone  of  siting 
feasibility. 

2.6  ALTERNATIVE  DISPOSAL  METHODS  CONSIDERED 

2.6.1  Ebb-tide  Disposal.  For  disposal  of  dredged  material 
at  the  Alcatraz  disposal  site,  restricting  disposal  activity  to 
periods  of  ebb  tide  is  the  edtemative  preferred  by  the  U.  S.  Fish 
euid  Wildlife  Service  (FWS)  if  upland  or  ocean  disposed  sites  are 
unavialable.  (See  letters  in  Appendix  D)  submitted  in  compliance  with 
the  Fish  and  Wildlife  Service  Coordination  Act  (P.L.  86-624,  16  USC 
661-666C).  It  is  believed  by  FWS  that  a  larger  portion  of  material 
di^Kssed  at  the  Alcatraz  site  would  be  transported  to  the  ocean  if 
di^)osal  is  restricted.  However,  ambiguities  in  implementing  ebb 
tide  disposed  involve:  (1)  stratified  currents  at  the  disposal  site 
that  vary  in  strength  cind  direction;  (2)  the  gradual  building  and 
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Figure  2.9  Proposed  Ocean  Dredged  Material  Disposal  Site  B1 


loss  of  strength  of  currents  during  the  ebb  cycle;  and  (3)  the  large 
range  of  maximum  ebb  currents  during  the  monthly  lunar  cycle.  If  a 
suitcible  period  of  ebb  tide  disposal  were  identified,  restriction 
would  have  significant  impacts  on  the  disposcil  site.  Easily  erodible 
matericils  disposed  at  the  site  would  be  inundated  by  subseguent 
discharges  before  significant  resuspension  and  transport  occurred. 
The  increased  rate  of  loading  required  to  take  advantage  of  a  reduced 
period  of  beneficicil  currents  is  self  defeating  because  rate  of 
retention  of  material  would  increase.  Additionally,  equipment  and 
operation  costs  would  rise  prohibitively  compared  to  unrestricted  use 
of  the  site. 

2.6.2  Unrestricted  Disposal.  Oakland  Harbor  sediments, 
typical  of  those  found  in  the  entire  San  Francisco  Bay,  are  a  blend 
of  medium  to  fine  sands,  silts,  and  clays.  The  clays  tend  to  elevate 
the  shear  strength  (cohesiveness)  of  the  sediments.  Because  this  is 
a  deepening  project,  sediments  are  older  and  more  consolidated  than 
the  typiccil  material  discharged  at  Alcatraz.  Consequently,  the 
density  and  internal  shear  strength  of  the  material  exceed  the 
average  of  most  disposal  material. 

High  shear  strengths  and  densities  from  the  Oakland  material  would 
yield  higher  rates  of  material  retention.  While  the  currents  are  set 
by  tides  and  Sacramento-San  Joaquin  Delta  outflow,  the  density  and 
internal  shear  strength  of  the  dredged  material  can  be  reduced  by 
mechanical  agitation.  The  dredged  material  disposal  monitoring 
studies  of  1986-87  demonstrated  that  the  centrifugal  pumps  on  a 
hopper  dredge  reduced  density  and  internal  shear  strength  of 
sediments  from  the  Richmond  Long  Whcirf  Maneuvering  Area  sufficiently 
that  it  accumulated  at  the  Alcatraz  Disposal  Site  at  a  rate  one-half 
that  of  typiccd  clamshelled  material  (SAIC,  1987).  Even  with  a 
hcpper  dredge,  or  a  clamshell  in  conjunction  with  a  centrifugal  pump, 
the  quantity  of  material  expected  to  be  retained  at  the  disposal  site 
will  oontribute  to  the  filling  of  the  site.  The  slurry  requirement 
is  being  advanced  because  dispersion  and  erosion  from  the  Alcatraz 
Disposal  Site  aire  dependant  on  both  currents  at  the  site  and  shear 
strength  of  the  discharged  materieil.  High  currents  and  low  shear 
strength  yield  minimad  accumulation.  The  quantity  of  material 
accumulating  without  mechanical  processing  to  reduce  the  shear 
strength  would  be  unacceptable. 

2.6.3  Material  Pre- Dredging  at  Alcatraz.  About  37.5  percent 
of  the  Ocikland  Hairbor  dredged  material  that  is  transported  to  and 
discharged  as  slurry  at  the  Alcatraz  disposal  site  is  projected  to  be 
retciined  within  609.6  m  (2,000  ft)  of  the  center  of  the  site.  This 
accumulation  of  new  work  materied  in  addition  the  accretion  from 
maintenance  and  other  edready  scheduled  dredging  would  fill  the  site 
to  where  even  navigation  for  disposal  purposes  may  be  hindered 
(-39  ft  [-11.9  m]  for  some  hopper  dredges).  This  rapid  filling  of 
the  Alcatraz  site  with  no  immediate  alternative  for  in-bay  disposal 
is  unacceptable. 
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Removing  a  quantity  of  Tnaterial  from  the  Alcatraz  site  equivalent  to 
the  expected  volume  of  retainage  and  transporting  it  to  the 
designated  ocean  disposal  site  before  commencing  discharge  of  Oakland 
Harbor  material  would  negate  bathymetric  impacts  on  the  disposed, 
site.  Continued  use  of  the  Alcatraz  disposal  site  would  not  be 
jecpeirdized  by  dredged  material  from  the  Oakland  HcU±)or.  The  premium 
cost  on  hauling  and  disposing  of  dredged  material  at  an  ocean 
di^osal  site  would  be  required  only  for  a  fraction  of  the  project 
quamtities.  Such  action  alone,  however,  would  not  solve  the 
Icxig-term  use  of  Alcatraz.  Remedial  action  related  to  the  necessary 
continued  in- Bay  disposal  requirements  is  beyond  the  scope  of  the 
Oakland  project  authorities.  An  ind^endent  investigation  of  in- Bay 
disposad.  ailtematives  is  currently  being  performed  by  USAGE. 

2.6.4  Material  Rehamdlinq  at  Alcatraz.  This  ailtemative  is  the 
same  as  that  presented  in  Section  2.6.3,  Material  Predredging  at 
Alcatraz,  but  with  a  slightly  different  sequencing.  By  delaying  the 
excavation  of  sediments  from  Alcatraz  until  after  the  disposal  of  the 
dredged  material  from  the  Oakland  Harbors  has  taken  place,  the 
sediments  from  Alcatraz  may  be  transported  to  an  EPA  desinated, 
general  use,  ocean  dredged  materied.  disposal  site  when  it  becomes 
available. 

2.6.5  Capping  at  an  Ocean  Site.  Sediments  from  the  project 
have  been  tested  in  accordance  with  evaluation  procedures  for  Section 
103  of  the  Mcirine  Protection  Research  and  Sanctuaries  Act  as 
described  in  EPAAISACE  (1977)  and  in  the  Corps'  Management  Strategy 
and  Decision  Making  Framework  for  dredged  material  (Peddicord,  et 
^.,  1986),  Additional  testing  of  approximately  270,000  cubic  yards 
of  fine-grained  consolidated  material  within  the  turning  basin  at  the 
terminus  of  the  Inner  Harbor  Channel,  known  as  the  Schnitzer  Steel 
and  Todd  Shipyard  areas,  indicates  that  it  is  potenticilly  unsuitable 
for  unrestricted  open  water  disposed  because  of  potential  toxicity 
and  bioaccumulation.  Potentiad  bioavailability  of  contaminants 
cannot  be  determined  without  time  consuming  bioassay  and 
bioaocumulation  testing,  which  would  delay  start  of  construction  of 
the  project.  The  material  is,  therefore,  assumed  to  be  unacceptable 
for  unrestricted  open-water  disposal.  In  accordance  with  the 
Management  Strategy,  capping  is  an  appropriate  control  measure  for 
eliminating  potential  benthic  effects. 

The  capping  concept  can  be  summeurized  as  three  basic  components:  (1) 
controlled,  accurate,  subaqueous  placement  of  the  contaminated 
dredged  material;  (2)  isolation  of  the  contaminated  materied  from  the 
receiving  environment  (typically  with  a  covering  or  cap  of  cleain 
sediments);  cmd,  (3)  monitoring  and  maintenance  of  the  site.  The 
term  "contaminated"  refers  to  those  sediments  which  are  considered 
imsuitable  for  unrestricted  ocean  disposed,  while  the  term  "clean" 
refers  to  those  sediments  which  are  acceptable  for  ocean  disposal. 


The  charac±eri2atiDn  of  both  the  contaminated  material  and  capping 
material  indicates  that  significant  clumping  would  occur  and  a  mound 
wculd  be  formed  at  the  disposal  site.  The  nature  of  the  materials 
indicate  that  they  are  compatible  for  a  successful  capping 
cperation.  The  overabundance  of  capping  material  for  this  project 
insures  that  sufficient  cap  thickness  should  be  easily  obtained,  and 
the  chciracteristics  for  sites  IM  and  B1  indicate  that  they  are  both 
technically  suitable  for  capping  operations.  A  more  detailed 
discussion  of  capping  is  presented  in  paragraph  3.16  of  the  GDM. 

2.7  FINAL  ALTERNATIVE  PLANS 

2.7.1  No  Action.  Improvements  to  the  Oakland  Harbors  are 
needed  in  order  to  accommodate  third  generation,  deep-draft 
commercial  vessels.  Material  dredged  from  the  harbors  must  be 
disposed  at  a  location  which  is  economically  justifiable  and 
environmentally  acceptcible.  If  no  action  to  select  an  appropriate 
disposal  site  were  taken,  the  Oakland  Harbors  could  not  be  dredged, 
and  the  Port  would  be  unable  to  compete  with  harbors  which  are 
capable  of  accommodating  modem  vessels.  No  economic  benefits  would 
be  realized. 

The  proposed  Oakland  Inner  and  Outer  Harbor  Channels  were  sized  for 
Third  Generation  Panamax  container  ships.  These  larger  vessels  have 
lower  cperating  costs  and  represent  improvement  in  the  efficiency  of 
a  port  c^)eration.  Much  of  the  infrastructure  for  the  new  generation 
vessels  is  already  in  place  at  the  Port  of  OaJcland  and  along  the  rail 
network,  or  is  now  being  modified.  Under  the  no  action  alternative, 
larger  vessels  would  be  unable  to  use  the  channel  and  some  existing 
container  operations  would  go  to  another  west  coast  port.  Some 
increased  cost  would  result,  since  the  Port  of  Oakland  is  centrally 
located  on  the  west  coast  and  results  in  minimum  north  or  south  rail 
travel  for  access  to  transcontinental  rail  lines. 

The  growth  and  viability  of  the  Port  of  Oakland  is  a  factor  in  the 
economic  growth  of  the  city  of  Oakland  and  the  Bay  Area  in  general. 
Under  the  no  action  alternative,  the  long-term  viability  of  the  Port 
could  be  reduced  with  a  direct  adverse  impact  on  the  economy  of  the 
city  of  Oakland  and  on  the  Bay  Area. 

2.7.2  Unrestricted  Disposal  at  Alcatraz. 


a.  Description.  With  this  alternative,  the  entire 
5.4  million  m^  (7.0  million  yd^)  of  dredged  material  from  the 
Oakland  Harbor  would  be  disposed  at  the  Alcatraz  site.  Initial 
dredging  would  de^jen  the  Inner  Harbor  to  -11.6  m  (38  ft)  MLLW  to 
allow  immediate  access  of  larger  ships  to  the  APL  terminal. 
RetentiOTi  of  material  at  the  site  is  expected  to  be  37.5  percent  if 
disposed  under  the  existing  slurry  requirement.  The  San  Francisco 
District,  USAGE  has  promulgated  the  slurry  requirement  to  optimize 
dispersion  of  dredged  material  discharged  at  the  Alcatraz  site. 
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without  the  slurry  requirement  on  dredged  material  from  the  Oakland 
Hcirbors,  accumulation  at  the  Alcatraz  disposal  site  is  expected  to 
approach  75  peroent.  In  both  cases  the  entire  disposal  site  would  be 
utilized  for  dispos2LL,  cind  filling  would  continue  until  site  depths 
limited  navigation  by  disposed  vessels.  It  is  estimated  that  with 
the  slurry  requirement  in  place,  the  site  could  accommodate  hopper 
dredges  during  the  entire  project.  Without  the  slurry  requirement, 
d^Jths  at  the  site  would  diminish  rapidly.  However,  required  drafts 
of  scows  used  for  transport  of  dredged  material  from  clamshell 
dredging  operations  is  much  less  than  for  hopper  dredges.  The 
disposal  site  could  prc±)ably  be  filled  to  -5.5  m  (-18  ft)  MLLW  before 
restraining  navigation  of  the  site  by  dump  scows.  Accordingly,  if 
the  site  were  limited  to  barge  disposal,  the  entire  amount  of 
material  dredged  from  the  Oakland  Harbors  could  be  discharged  at  the 
Alcatraz  site  in  non-slurried  form. 

The  authorized  project  scenario  was  for  disposal  of  material  from 
Oakland  Inner  harbor  as  a  homogenous  slurry.  Recent  disposal 
monitoring  efforts  by  the  San  Francisco  District,  USAGE  have  shown 
that  accumulation  of  discharged  matericil  is  greatly  reduced  but  not 
totally  eliminated,  when  in  slurry  form.  With  or  without  slurried 
disposal,  the  OalcLand  Harbors  deepening  material,  and  the  subsequent 
maintenance  material  over  the  fifty  year  life  of  the  project,  cannot 
all  be  deposited  at  the  Alcatraz  disposal  site. 

b.  Summary  Evaluation.  This  alternative  would  expand 
accumulation  around  the  Alcatraz  site  and  decrease  depth  in  the 
disposal  area.  Disposal  options  with  slurried  or  non-slurried 
dredged  materieil  have  been  considered.  In  both  cases,  sediment 
accumulation  would  occur,  shortening  the  useful  life  of  the  site  and 
filling  the  site  to  capacity  or  near  capacity  by  the  end  of  the 
deepening  phase  of  the  project.  If  slurried  disposal  were  required, 
the  site  would  be  accessible  to  barges  for  disposal  of  maintenance 
material  for  a  limited  time  after  the  deepening  phase  of  the 
project.  Either  alternative  would  affect  future  use  of  the  site  by 
USAGE  and  others  for  meiny  smaller  projects  (including  maintenance)  as 
well  as  other  major  harbor  improvement  projects.  Navigation  traffic 
lanes  would  require  modification  in  order  to  divert  ship  traffic  from 
shallow  areas.  Operational  constraints  as  a  result  of  continued 
disposal  and  filling  would  ultimately  eliminate  disposal  viability. 
Additionally,  the  San  Francisco  Bay  Plan  policies  related  to  dredging 
cind  disposal  would  require  modification  to  accommodate  filling 
aspects  of  unrestricted  disposal.  Initially,  the  estimated  cost  of 
this  edtemative  would  be  $20.2  million.  The  elimination  of  capacity 
for  the  disposal  of  mciintenance  material  at  Alcatraz  would,  however, 
result  in  additional  costs,  such  as  for  rehandling  Alcatraz  matericLL 
to  an  ocean  disposal  site.  Therefore,  the  overall  costs  of  this 
alternative  may  exceed  those  of  other  alternatives  presented  in  this 
report.  Since  approximately  206,000  m^  (270,000  yd^)  of  fine 
grained  oonsdidaited  material  within  the  turning  basin  is  potenticilly 
unsuitable  for  unrestricted  open  water  disposal,  this  alternative  is 
not  completely  implementable. 
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2.7.3  Alcatraz  with  Pre-dredaing  to  the  Ocean. 


a.  Description.  Recent  studies  indicate  that  the 
Alcatraz  disposal  site  will  continue  to  fill  regardless  of  the 
material  to  be  disposed.  Economically,  an  in-Bay  site  is  desirable 
for  both  mciintenance  dredging  and  improvements  to  existing  projects. 
In  planning  for  continued,  long-term  use  of  the  Alcatraz  site,  USAGE 
has  evaluated  dredging  the  sediment  that  may  be  retained  at  the  site 
in  order  to  provide  the  capacity  for  disposal  of  the  Oakland  Harbor 
dredged  material  in  compliance  with  requirements  of  Section  404(b)  of 
the  Clean  Water  Act.  With  this  alternative,  the  estimated  retention 
volume  (estimated  at  2.1  million  m^  [2.7  million  yd^])  from  the 
Oakland  projects  would  be  dredged  from  the  Alcatraz  site  by  clamshell 
and  metterial  would  be  taken  to  the  appropriate  ocean  disposal  site. 
All  dredged  material  from  the  Oakland  channels  would  then  be  released 
in  slurried  form  at  Alcatraz. 

Dredging  equipment  used  is  dependent  on  several  factors  including, 
but  net  limited  to,  type  of  material  to  be  dredged,  configuration  of 
the  project  area,  and  distance  to  the  disposal  site,  etc.  The 
dredging  of  the  Alcatraz  site  is  likely  to  be  accomplished  by  a  large 
bucket,  (15  m^  [20  yd^]  capacity)  clamshell  dredge  with  transport 
to  the  ocean  by  barges.  Likely  equipment  configurations  are  based  on 
the  most  cost-efficient  method  as  estimated  by  USAGE;  however, 
contracted  dredgers  may  choose  other  methods  which  meet  the  disposal 
objectives.  Approximately  2.1  million  m^  (2.7  million  yd^)  of 
consolidated  clay,  silt  and  fine  sand  material  would  be  transported 
32  km  (18.2  nautical  miles)  to  Site  IM  from  the  Alcatraz  site  after 
disposal  of  the  Oakland  channel  material. 

b.  Summary  Evaluation.  All  5.4  million  m^ 
(7.0  million  yd'^)  from  the  Oakland  Harbors  would  be  disposed  at 
Alcatraz  as  a  homogenous  slurry.  Prior  removal  of  accumulated 
material  at  the  site  to  a  designated  ocean  site  would  allow  use  of 
the  Alcatraz  site  to  be  prolonged  and  may  allow  indefinite  use  with 
continued  management.  This  alternative  would  have  environmental 
impacts  in-Bay  and  in  the  ocecin,  which  are  of  concern  to  varied 
interests  including  resource  agencies  and  fishing  enterprises.  A 
percentage  of  the  material  disposed  as  a  slurry  would  remain  in  the 
Bay,  and  additional  temporary  turbidity  episodes  would  occur  during 
secondary  dredging.  The  project  cost  for  this  alternative  is 
estimated  to  be  $28.1  million.  Since  approximately  206,000  m"^ 
(270,000  yd^)  of  fine  grained  consolidated  material  within  the 
turning  basin  is  potentially  unsuitable  for  unrestricted  open  water 
disposal,  this  ciltemative  is  adso  not  implementable.  Similarly, 
material  from  the  Alcatraz  disposal  site  has  been  tested  and 
determined  to  be  potentially  unsuitable  for  unrestricted  open  water 
disposal.  The  degree  of  contamination  cannot  be  determined  without 
time  consuming  biological  testing  which  would  delay  the  construction 
of  the  project.  Predredging  of  the  Alcatraz  site  is  also  not 
implementable  at  this  time. 
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a.  Description.  The  Oakland  Harbors  would  be 
dredged  by  clamshell  and  all  5.4  million  m^  (7.0  million  yd^)  of 
material  would  be  transported  directly  to  Site  IM.  This  disposed, 
ailtemative  represents  a  change  from  disposal  at  the  Alcatraz  site. 
The  distance  from  the  OaJcLand  Outer  Hciibor  is  approximately  4  0.8  km 
(22  nmi)  from  the  Oakland  Outer  Harbor  cind  42.6  km  (23  nmi)  from  the 
Oakland  Inner  Harbor.  For  ocean  disposal,  clamshell  dredge  would  be 
used  due  to  the  long  distance  to  the  ocean  disposal  location  from  the 
dredging  site.  Materieil  would  be  loaded  onto  barges  which  would 
operate  in  tandem  for  transport  to  the  selected  ocean  disposal  site. 
The  distance  of  the  ocean  disposal  site  from  the  dredge  site  would 
probably  preclude  use  of  a  hopper  dredge  because  effective  hopper 
dredging  time  is  reduced  as  the  haul  distance  increases.  With 
clamshell  operations  the  dredging  and  hauling  are  accomplished  by 
s^arate  pieces  of  equipment.  Dredging  can  be  continuous  if  enough 
scows  are  used  to  transport  material  to  the  disposal  site.  The 
project  would  be  constmeted  in  two  phases.  In  the  first  phase, 
approximately  52,000  m^  (68,000  yd^)  of  potentially  contaminated 
material  would  be  dredged  from  the  Oakland  Inner  Harbor  turning  area 
and  placed  at  the  dispos2d  site  in  a  single  mound.  This  would  be 
followed  by  dredging  approximately  330,000  m^  (432,000  yd^)  of 
dean  material  from  the  Inner  Hcirbor  to  lower  the  channel  to  -11.6  m 
(33  ft.)  MLLW.  The  second  phase  would  place  157,000  m^ 
(205,000  yd^)  of  potentially  contaminated  material  from  the  I.nner 
Harbor  turning  area  at  the  disposal  site.  This  would  be  followed  by 
the  disposal  of  2.2  m^  (2.9  yd^)  of  clean  materied  from  the  Inner 
Harbor  and  2.1  m^  ((2.7  yd^)  of  clean  material  from  the  outer 
Harbor  which  would  be  placed  as  a  cap  over  the  p  .jtentially 
contaminated  mound. 


b.  Summary  Evaluation.  All  dredged  sediment  from 
Oakland  Harbor  would  be  taken  directly  to  the  ocean  disposal  site. 
Upx3n  dischcirge,  material  would  mound  on  the  ocean  bottom  at  the  ocean 
disposal  location;  however,  the  depth  (42  m  [23  fm])  and  area 
(4.1  km^  [1.2  nmi^])  of  Site  IM  aillows  for  adequate  capacity  to 
retain  cill  the  new  work  and  maintenance  dredging  quantities. 

Clamshell  dredging  of  both  Oakland  Inner  and  Outer  Harbors  with 
transport  by  barges  directly  to  the  ocean  disposal  site  would  have 
minimal  environmental  effect.  Cost  of  this  alternative  is 
$37.9  million. 

2.7.5  Direct  Ocean  Disposal  to  Site  Bl. 

a.  Description.  The  Oakland  Harbors  would  be 
dredged  by  clamshell  amd  all  5.4  million  m^  (7.0  million  yd^)  of 
material  would  be  transported  directly  to  Site  Bl.  The  distance  from 
the  Ocikland  Outer  Harbor  is  approximately  69,5  km  (36,8  nmi)  from  the 
OaJcland  Outer  Harbor  and  71,3  km  (37.8  nmi)  from  the  Oakland  Inner 
Harbor.  Similar  to  the  direct  to  Site  IM  alternative,  use  of  a 
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clamshell  dredge  is  also  assumed  for  this  alternative  because  of  the 
long  distance  to  disposal  Site  B1  from  the  dredging  site.  A  tandem 
barge  operation  would  transport  the  sediment  to  the  selected  ocean 
disposal  site  and  clean  material  would  be  used  to  cap  the  potentially 
contaminated  material  in  a  manner  similar  to  the  direct  to  Site  IM 
alternative. 

b.  Summary  Evaluation.  All  dredged  sediment  from 
Oakland  Harbor  would  be  taken  directly  to  the  Site  Bl.  Material 
disposed  there  would  mound  on  the  ocean  bottom  although  the  depths 
are  greater  than  at  Site  IM.  The  82  m  (45  fm)  depth  at  Site  Bl  would 
result  in  a  greater  spread  of  the  material  and  thus,  a  larger  bottom 
area  would  be  imoacted.  The  estimated  bottom  area  of  Site  Bl, 
18.5  km^  (5.4  nmi^),  eillows  for  adequate  capacity  to  retain  all 
the  new  work  emd  maintencince  dredging  quantities.  Although  the 
estimated  bottom  area  of  Site  Bl  is  approximately  4  times  greater 
than  the  estimated  area  of  Site  IM,  Site  Bl  is  the  ocean  disposal 
site  preferred  by  resource  agencies  over  Site  IM  since  it  is  further 
removed  from  other  uses  of  the  offshore  region  such  as  commercial 
fishing. 

Clamshell  dredging  of  the  Oakland  Harbors  with  transport  by  barges 
directly  to  the  ocean  disposal  site  would  also  have  minimal 
environmentcil  effect.  Cost  of  this  alternative  is  $54  million. 

2.8  COMPARISON  OF  FINAL  ALTERNATIVE  PLANS 

A  summary  comparison  of  environmental  impacts  for  the  final  array  of 
disposal  alternatives  is  provided  in  Table  2.1.  Impacts  of  the  four 
alternatives  are  compared  below: 

2.8.1  No  Action.  If  a  feasible  disposal  site  was  not 
selected,  the  navigation  improvements  for  the  Oakland  Project  would 
not  be  constructed.  The  Port  of  Oakland  would  be  unable  to 
accommodate  deep-draft  container  vessels  and  economic  benefits  would 
not  be  realized.  Shoaling  at  Alcatraz  would  continue  with  the 
addition  of  material  from  other  new  work  and  maintenance  dredging 
projects. 

2.8.2  Unrestricted  Disposal  at  Alcatraz.  This  alternative 
eillows  disposeil  at  the  Alcatraz  site  and  decreased  depth  in  the 
disposeiL  area.  Diredged  sediment  could  be  disposed  in  non-slurried  or 
slurried  form.  Sediment  accumulation  would  occur  in  either  case, 
shortening  the  useful  life  of  the  site  and  filling  the  site  to 
capacity;  however,  the  rate  of  accumulation  from  disposal  would  be 
faster  for  the  non-slurried  versus  the  slurried  condition. 


This  alternative  is  not  consistent  with  the  San  Francisco  Bay  Plan 
policies  related  to  dredging  and  disposal.  The  existing  navigation 
leurve  would  be  impeded  by  unchecked  accumulation.  Without  some 
further  management  of  the  Alcatraz  disposed,  site,  complete  project 
benefits  would  not  be  realized  since  there  would  be  no  provisions  for 
providing  disposal  of  medntenance  dredging  over  the  project  life. 

SEIS-55 


F 


T 


This  requirement  would  result  in  additional  costs,  such  as  for 
rehandling  Alcatraz  material  to  an  ocean  disposal  site.  Therefore, 
the  overall  costs  of  this  alternative  may  exceed  the  costs  of  other 
alternatives.  With  redredging,  the  impacts  of  the  alternative  would 
be  similar  to  those  described  below  for  the  alternative  of  Alcatraz 
Disposal  with  Predredging  to  Site  IM.  Smaill  projects,  maintenance, 
and  future  major  harbor  improvement  projects  requiring  an  economic 
means  for  dredged  material  disposal  would  also  be  jec^ardized.  Since 
some  fine  grained  consolidated  material  within  the  turning  basin  is 
potentially  unsuitcible  for  unrestricted  open  water  disposal  and 
capping  is  not  appropriate  at  the  Alcatraz  site,  this  alternative  is 
not  implementable. 

2.8.3  Alcatraz  Disposal  With  Pre-dredoing  to  Site  IM.  The 
Alcatraz  disposal  site  would  be  dredged  after  disposing  material  from 
the  Oakland  Harbor.  Material  dredged  from  Alcatraz  would  be  taken  to 
the  Site  IM.  The  quantity  of  material  removed  from  the  Alcatraz  site 
would  be  equal  to  the  estimated  amount  of  Oaklamd  material  retained 
there  after  slurried  disposal.  Use  of  the  Alcatraz  site  would  be 
prolonged.  Navigation  at  Alcatraz  would  not  be  impeded. 

This  alternative  would  have  impacts  in- Bay  and  in  the  ocean.  This 
alternative  would  result  in  short-term  turbidity  and  depressed  oxygen 
levels  at  Alcatraz  during  the  disposal  operation  of  slurried  material 
from  the  Oakland  Harbors.  The  suspended  sediment  load  attributable 
to  the  dredging  and  disposal  activity  for  the  Oakland  project  is  very 
small  when  compared  to  the  naturad  sediment  regime  within  San 
Francisco  Bay.  Additional  short-term  turbidity  and  depressed  oxygen 
levels  would  occur  during  the  dredging  at  the  Alcatraz  site,  and  at 
the  ocean  disposal  site  when  the  material  is  released.  Bottom 
impacts  at  Alcatraz  would  remain  constant  since  the  amount  of 
material  to  be  taken  to  a  suitable  ocean  disposal  site  would  be  the 
same  as  that  expected  to  remain  from  the  Oakland  disposal. 

Though  sediments  have  the  potential  to  clog  gills  and  feeding 
apparatus  in  marine  organisms,  San  Francxsco  Bay  waters  support  an 
enormous  sediment  load  (estimated  130  million  m^  [170 
million  yd^]  annually  from  wind-storm  wave  action)  and  turbid 
conditions,  often  exceeding  short  term  levels  at  the  disposal  site  in 
intensity,  area  affected,  and  duration.  Swimming  organisms  in  the 
pelagic  environment  would  be  likely  to  leave,  or  avoid,  cin  area  where 
dredging  and  disposal  equipment  are  operating  because  of  the  elevated 
noise  levels  auid  heavy,  albeit  temporary,  sediment  loading  in  the 
water  column. 

Impacts  on  floating  organisms  (plcinkton)  in  the  water  column  would 
not  be  significant  because  of  the  highly  dynamic  and  variable 
characteristics  of  plankton  assemblages  and  rapid  mixing  and  dilution 
that  occurs  in  the  water  column.  Burial  of  benthic  organisms  at  the 
Alcatraz  site  is  not  significant  as  variation  of  species  composition 
results  from  continued  disposal.  Since  it  has  been  determined  that 
some  fine  grained  consolidated  material  within  the  turning  basin  is 
potentially  unsuitable  for  unrestricted  open  water  disposed,  it  must 
be  assumed  that  the  conteiminants  would  be  potentially  bioavailable. 
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Direc±  impacts  in  the  water  column  at  the  ocean  disposal  site  would 
also  be  short-term  and  minimcLL.  Physicail  impacts  at  the  ocean 
disposal  site  would  be  less  than  for  direct  transport  of  dredged 
material  to  the  ocean  because  of  the  smaller  eunount  of  matericil  to  be 
disposed.  Site  IM  is  located  within  the  Dungeness  crab  fishery  eind 
ether  fisheries,  but  the  crab  fishery  occupies  the  offshore  area  from 
north  of  Pt.  Reyes  to  Half  Moon  Bay  within  the  18  to  91  m  (10  to 
50  fm)  depth  range  and  the  disposal  site  only  occupies  approximately 
1.2  nmi^.  Since  material  from  the  Alcatraz  disposal  site  has  been 
tested  and  also  been  determined  to  be  potentially  unsuitable  for 
unrestricted  open  water  disposal,  it  must  be  assumed  that  the 
contaminants  would  be  potentially  bioavailable.  The  site  is  situated 
outside  of  major  navigation  lanes  and  the  Navy  submarine  operating 
area.  Site  IM  is  located  in  42  to  55  m  (2  3  to  3  0  fm)  of  water. 

Because  some  of  the  material  from  both  the  Inner  Harbor  turning  basin 
and  from  the  Alcatraz  disposal  site  has  been  determined  potentially 
unsuitable  for  unrestricted  open  water  disposal,  this  alternative  is 
not  implementable. 

2,8.4  Direct  Ocean  Disposal  to  Site  IM.  With  this 
alternative,  all  dredged  material  from  the  OaOcland  Harbor  channels 
would  be  transported  directly  to  Site  IM.  Clamshell  dredging  of  the 
Oakland  Harbors  with  transport  by  barges  directly  to  the  ocean 
disposal  site  would  result  in  minimal  environmental  effects. 
Sediment  would  be  taken  out  of  the  Bay  System.  Although  direct  ocean 
disposal  of  dredged  material  from  Oakland  Harbor  project  would  avoid 
"double"  physiccil  impacts  by  eliminating  disposal  at  Alcatraz, 
physical  impacts  would  occur  in  the  marine  environment.  This 
alternative  also  aillows  the  continued  use  of  the  Alcatraz  disposal 
site  for  smaller  projects  and  meiintenance  disposal  without  the  need 
for  immediate  dredging  or  further  action. 

The  short-term,  increased  turbidity  and  suspended  solids  associated 
with  dredging  and  disposeil  at  the  Alcatraz  site  would  not  occur.  Due 
to  a  combination  of  water  depth  and  currents  at  Site  IM,  bottom 
impacts  of  the  dredged  sediments  would  spread  over  the  smallest  eureas 
of  the  two  potenticil  ocean  sites.  Site  IM  provides  potential 
spawning  habitat  for  Dungeness  crab  (Cancer  maaister)  and  a  potential 
nursery  habitat  for  English  Sole  fParophrvs  vetulus) .  Habitat  value 
for  Dungeness  crab  (Cancer  maaister)  may  be  as  much  as  4  times  the 
unit  area  value  of  Site  Bl.  While  the  unit  vedue  of  the  area  as  a 
demersal  or  pelagic  fishery  does  not  vary  greatly  for  most  commercial 
fisheries  between  the  two  potential  ocean  sites.  Site  IM  is  closer  to 
local  fishing  ports  and  is  fished  more  intensely.  Im.pacts,  however, 
to  pelagic  species  would  be  minimal  due  to  discrete  dumping  and  the 
large  water  volume  within  the  disposal  area.  Tlie  proposed  capping  is 
cin  appropriate  control  measure  for  potential  benthic  effects. 
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2.8.5  Direct  Ocean  Disposal  to  Site  Bl.  This  alternative  is 
similar  to  the  cdtemative  of  direct  ocean  disposcil  to  Site  IM  except 
for  the  location  of  the  ocean  disposal  site.  Site  Bl  is  18.5  km^ 
(5.4  nmi^)  which  is  approximately  4.5  times  the  area  of  Site  IM. 
Thcugh  having  a  Larger  total  fisheries  resource  value,  primarily  due 
to  the  size  of  the  site,  Site  Bl  is  valued  less  as  a  commercial 
fishery  area  due  to  its  distance  from  the  Golden  Gate.  Site  Bl  is  a 
potential  spawning  habitat  for  Dungeness  crab  f  Cancer  roaoister)  and  a 
potentied  nursery  habitat  for  English  Sole  fParophrvs  vetulus) , 
Pacific  sanddab  ('Citharichthvs  sordidus)  and  Dover  sole  CMicrostomus 


jacificus) . 


Again,  however,  impacts  to  pelagic  species  would  be  minimal  due  to 
discrete  dumping  amd  the  large  water  volume  within  the  disposal 
areas.  The  proposed  capping  would  be  similar  to  that  proposed  for 
Site  IM  and  is  an  appropriate  control  measure  for  potential  benthic 
effects. 
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TABLE  2.1 

impacts  on  significant  environmental  resources 
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2.9  THE  SELECTED  PLAN 


The  selected  plan  is  for  the  direct  ocean  disposal  of  5.4 
million  m^  (7.0  mill-ion  yds^)  of  dredged  material  for  the  Oakland 
Harbors  to  be  disposed  of  at  Site  Bl.  This  selection  is  based  on  the 
evaLLuation  criteria  presented  in  Table  2.J.  The  alternative  of  no 
action  was  rejected  because  it  did  not  meet  the  planning  objectives 
(see  SETS,  section  1.2).  The  alternative  of  unrestricted  disposal  of 
dredged  materiail  at  Alcatraz  and  the  alternative  of  disposing  at 
Alcatraz  after  predredging  materieil  from  Alcatraz  to  Site  IM  were 
both  eliminated  from  further  consideration  since  some  of  the  dredged 
material  is  unsuitable  for  unconfined  aquatic  disposed.  Based  on 
available  data,  there  is  no  compelling  environmental  reason  to  choose 
between  Site  Bl  and  Site  IM  for  the  direct  disposal  of  dredged 
material.  While  disposal  of  the  dredged  material  at  Site  Bl  would 
affect  a  Dungeness  crab  ^ Cancer  maoister)  area  approximately  4  times 
greater  -than  -the  area  affected  by  disposed  at  Site  IM,  the  value  of 
■the  habitat  per  unit  area  at  Site  Bl  may  be  one-fourth  -the  vedue  at 
Site  IM.  Disposal  at  Site  Bl  was  selected  over  Site  IM  because  the 
potential  for  conflict  with  fishery  interests  was  less.  The 
selection  of  site  IM  would  not  be  acceptable  to  resource  agencies  and 
local  fishermen.  Although  the  cost  of  -this  plan  is  estimated  to  be 
$15  million  more  than  disposed  at  Site  IM,  the  benefit  to  cost  ratio 
of  the  project  still  exceeds  unity.  Since  disposal  of  dredged 
material  at  Site  IM  would  be  institutionally  unacceptable,  disposal 
at  Site  Bl  is  -the  only  implementable  plan  and  it  is,  therefore,  the 
NED  plan. 
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SECTION  3.0  AFFECTED  ENVIRONMENT 

3.1  INTRODUCTION 

San  Francisco  Bay  is  a  natural  estuary  which  is  separated  from  the 
Pacific  Ocecin  by  an  approximately  one  mile  wide  natural  opening 
c^Llled  the  Golden  Gate.  The  Oakland-San  Francisco  Bay  area  is 
situated  on  the  central  California  coast  about  640  km  (400  miles) 
north  of  Los  Angeles.  The  primary  fresh  water  inflow  into  San 
Francisco  Bay  is  into  the  north  Bay  from  the  Sacramento  and  San 
Joaquin  Rivers.  It  is  estimated  that  ten  million  cubic  yards  of 
sediment  moves  into  San  Francisco  Bay  einnually  from  these  sources  aind 
other  natural  runoff  (Krone,  1966).  Due  primarily  to  the  substantial 
inflow  from  the  north,  the  northbay  has  relatively  deeply  scoured 
natural  channels  while  the  southbay  is  quite  shallow. 

The  Bay  Area  is  one  of  the  major  shipping  and  port  centers  on  the 
west  coeist  of  the  United  States.  The  other  major  shipping  centers 
are  Scin  Diego  and  Los  Angeles,  California;  Portland,  Oregon;  and 
Seattle,  Washington.  The  Bay  Area  has  a  population  of  about  three 
million  people.  The  primary  commercial  shipping  centers  are  Oakland, 
San  Francisco,  and  Richmond,  aLLL  of  which  have  excellent  access  to 
the  Pacific  Ocean  shipping  lanes  via  the  Golden  Gate  and  Sa.n 
Francisco  Bay.  In  the  last  twenty  years  the  Port  of  Oakland  has 
shown  substantial  growth  and  is  a  major  factor  in  the  economy  of  the 
area. 

This  discussion  of  the  existing  environment  will  focus  on  conditions 
at  the  project  site  and  disposal  locations  and  on  project  changes 
that  have  occurred  since  publication  of  the  Final  Environmental 
Impact  Statements. 

3.2  OAKLAND  HARBOR 

3.2.1  Site  Chciracterization.  The  waters  of  the  Oakland  Harbor 
area  have  been  improved  for  navigation  purposes  since  1897.  Present 
cheinnel  aLLignment  have  been  in  existence  since  World  War  II.  Since 
that  time  the  channels  have  been  deepened  periodically,  and 
maintenance  dredging  is  performailly  annuaUy.  The  Oakland  Harbor 
therefore  is  described  as  a  "port  area"  in  the  San  Francisco  Bay 
(BCDC,  1979). 

3.2.2  Sediment  Quality.  Sediment  core  samples  were  collected 
from  3  reaches  within  Oakland  Inner  Harbor  and  from  two  reaches 
within  Oakland  Outer  Harbor  in  December,  1986  (Figures  3.1,  3.2,  and 

3.3  and  Table  3. A).  Sample  collection  and  composite  sampling  were 
performed  after  consideration  of  the  actual  dredging  operation, 
entire  depth  of  dredging,  whether  the  dredging  activity  was  a 
deepening  or  a  widening  of  the  channel,  the  expected  nature  of  the 
material,  adjacent  land  use,  and  cost  effectiveness.  The  three 
reaches  within  Oakland  Inner  Harbor  were  based  on  the  overall  length 
of  the  harbor  and  adjacent  land  use.  Oakland  Outer  Harbor  is  a 
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IGliRL  -i-3  -  SEDIMINT  CORE  STATION  LOCAT'  "  -  OAKLAND  OUTER  NUMBERS  1  AND 


TABLE  3. A 

SEDIMEOT  CORE  LOCATIC»JS  AND  DEPTH 
OAKLAND  INNER  AND  OQTER  HARBORS 


OAKLAND  INNER  HARBOR 


Core 

Location 

Station 

Core  Identification  N.  latitude 

W.  Lonaitude 

Core  Lencrth 

Oakland 

Ol-l-aa* 

37°48'13.9" 

122°20'37.4" 

9' 

Inner  #1 

Ol-l-b 

5.2" 

10.2" 

28' 

OI-l-cc 

2.2" 

1.1" 

26' 

Ol-l-d 

47 '48.1" 

19'22.2" 

' 

Ol-l-e 

41.9" 

18 '53. 6" 

6' 

Oakland 

OI-2-a 

37°47'40.9" 

122°18'38.6" 

6' 

Inner  #2 

OI-2-b 

40.2" 

33.7" 

14' 

0I-2-CC 

35.8" 

27.1" 

CT  t 

OI-2-dd 

34.6" 

17'56.3" 

13' 

OI-2-e 

27.7" 

57.4" 

13' 

OI-2-f 

35.1" 

48.0" 

13' 

OI-2-g 

32.2" 

42.1" 

9' 

Oakland 

OI-3-aa 

37047,34.2" 

122°17'29.6" 

7' 

Inner 

01-3 -b 

32.3" 

20.8" 

12' 

0I-3-CC 

30.6" 

16.4" 

9' 

OI-3-dd 

40.5" 

19.5" 

19' 

0I“3-ee 

41.5" 

16 '47. 5" 

26' 

OAKLAND  OirrER  HARBOR 

Oakland 

00-1-a 

37°48'  6.7" 

122°21'  1.2" 

** 

Outer 

00-1-bb 

19.9" 

20'53.8" 

10' 

00-1-CC 

49.5" 

19'43.2" 

14' 

00-1-d 

51.9" 

31.9" 

23' 

00-1-ee 

39.4" 

20.2" 

CO 

Oa3cland 

00-2-a 

37°48'14.3" 

122°21'10.7" 

11' 

Outer  #2 

00-2 -b 

12.1" 

4.3" 

^  t 

00-2-c 

23.4" 

20'36.4" 

5' 

00-2-d 

38.4" 

7.8" 

1  / 

00-2 -e 

43.7" 

19 '39. 7" 

5' 

00-2-f 

45.2” 

24.8" 

6' 

00-2-g 

39.8" 

24.6" 

14' 

00-2 -h 

58.3" 

5.7" 

9' 

00-2-i 

49'  6.2" 

18 '57. 5" 

6' 

00-2-j 

14.9" 

36.7" 

9' 

Core  locations  identified  by  double  lower  case 

letters  were  sarpled  in 

di^licate  to  provide  sediment  for  chemical  analysis. 

Depth  at  location  00-1-a  exceeded  project  depth  -  no  sample  v.’as 


collected. 
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shorter  harbor  and  therefore  was  divided  into  channel  widening 
(Oakland  Outer  Harbor  Area  #1)  and  chcinnel  deepening  (Oakland  Outer 
Harbor  #2).  Bulk  sediment  analyses,  elutriate  tests,  and  bioassay 
tests  were  then  performed  on  these  samples.  The  core  locations  are 
described  in  Table  3. A.  Seven  (7)  stations  within  the  Alcatraz 
disposed  site  were  sampled  in  March  1987.  Bulk  sediment  analyses 
were  conducted  on  these  samples.  Summary  results  of  the  bulk 
analyses  for  Oaicland  Harbors  are  presented  in  Table  3.B  (see  Appendix 
A  for  detailed  discussion).  The  sediments  from  several  stations 
within  Oakland  Inner  and  Outer  Harbor  appear  to  contain  higher 
concentrations  of  trace  metals  (arsenic,  cadmium,  chromium,  copper, 
lead,  mercury,  nickel,  zinc)  than  sediments  from  the  Alcatraz 
disposal  site.  Oakland  Inner  Station  3dd,  adjacent  to  the  Schnitzer 
Steel  Company,  hcis  the  highest  concentration  of  contaminants  of  all 
of  the  stations  tested.  No  statistics  were  performed  on  these  data 
because  the  Oakland  Harbor  results  are  reported  for  individual 
sediment  samples  whereas  the  Alcatraz  results  are  a  range  of  seven 
values.  In  an  urban  estuary,  elevated  concentrations  of  these 
contaminants  commonly  occur.  As  discussed  in  Appendix  A  of  the  SEIS, 
the  mere  presence  of  contaminants  in  the  sediment  does  net  mean  that 
a  biologically  significant  effect  will  occur  as  a  results  of  dredging 
or  disposal  of  this  material  (Bricker,  1975).  At  present,  there  are 
no  numerical  criteria  for  evaluating  contaminant  concentrations  in 
dredged  sediments. 

Concerns  were  raised  during  the  comment  period  on  the  draft  SEIS 
about  the  quality  of  sediments  in  the  proposed  turning  basin  adjacent 
to  Schnitzer  Steel  and  Alameda  Gateway  (formerly  Todd  Shipyard) 
because  of  landbased  activities.  Consequently,  additional  testing 
was  conducted  on  material  from  these  areas.  Three  sediment  core 
samples  were  obtained  from  the  areas  adjacent  to  Schnitzer  Steel  and 
four  from  the  area  adjacent  to  the  old  Todd  Shipyard  site  to  a  depth 
of  -44  feet  MLLW  wherever  possible  (see  Figure  3.4).  Sediment  and 
water  samples  were  also  obtained  from  the  Alcatraz  disposal  site  to 
be  used  as  a  reference.  All  of  the  sediment  samples  were  analyzed 
individually  for  twelve  trace  metals,  eighteen  chlorinated 
pesticides,  seven  PCB  congeners,  sixteen  polycyclic  aromatic 
hydrocarbons  (PAH's),  phenols,  pthalates,  cyanide,  and  sulfides. 
These  data  are  summarized  in  Table  3.C.  Oyster  larvae  bioassays  were 
also  performed  on  individual  sediment  samples  (See  Appendix  A  for 
detailed  discussion). 

The  concentration  of  trace  metals  in  sediment  from  the  Schnitzer 
Steel  stations  appeared  to  be  elevated  when  compared  to  sediment  from 
Alcatraz.  The  concentration  of  mercury  at  Station  S2  (1.3  ug/g  dry 
weight)  is  five  times  greater  than  at  Alcatraz.  The  concentration  of 
trace  metals  at  the  Todd  Shipyaird  Stations  were  much  greater  than  at 
the  Schnitzer  Steel  site.  Of  greatest  concern  is  the  concentration 
of  mercury  at  Station  T5  (8.0  ug/g  dry  weight). 

No  pesticides  or  phenols  were  detected  in  any  of  the  samples.  The 
concentration  of  PAH's  ranged  from  a  low  of  6.60  ug/g  at  Station  SI 
at  Schnitzer  Steel  to  a  high  of  31  ug/g  at  ...tation  T5  at  Todd 
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Detection  limits  are  as  follows:  DDT  (Ipfjb),  4,A*-DDE  (0.5ppb),  ar-»d  ?,4*DDE  (1pf>b).  DDD  was  delected  ’n  ? 
saffiples  with  a  high  value  of  fl  f-pb.  DDE  was  detected  it)  4  saiiples  with  a  high  value  of  3.4  pjib.  DDl  was  detected  in 
1  siiiiple  with  a  value  of  2  All  othei  values  were  Ixrlow  level  of  detection. 


Shipyard,  The  Schnitzer  Steel  site  had  two  stations  with 
concentrations  of  PAH's  an  order  of  magnitude  above  the  reference. 
Station  S2  had  a  concentration  of  13.4  ug/g;  Station  S3  a 
concentration  of  17.7  ug/g.  Two  stations  at  Todd  Shipyard  had 
concentrations  of  PAH's  an  order  of  magnitude  above  the  reference. 
Station  T5  had  a  concentration  of  29.8  ug/g;  Station  T6  had  a 
concentration  of  31  ug/g.  The  concentration  of  total  pthalates 
ranged  from  0.7  ug/g  at  Station  SI  to  1.9  ug/g  at  Station  S2. 
Alcatraz  sediment  had  a  concentration  of  1.2  ug/g.  Todd  Shipyard  had 
concentrations  of  PCB's  between  five  and  six  times  the  reference 
concentration  (0.09  ug/g),  Todd  Shipyard  sediments  had 
concentrations  of  tri-butyl  tin  that  were  between  five  and  nineteen 
times  the  reference  concentration.  Station  T6  had  a  concentration  of 
180  ug/kg;  Station  T7  had  a  concentration  of  58  2  ug/kg  (For  a 
detailed  discussion  of  the  data,  see  Appendix  A), 

3.2.3  Biological  Resources.  The  existing  biological  conditions 
at  the  project  work  site  were  previously  discussed  in  the  FEIS  of 
each  individual  project. 

3.3  ALCATRAZ  DISPOSAL  SITE 

3.3.1  San  Francisco  Bay.  The  San  Francisco  Bay  estuary  is  a 
drowned  valley  through  which  passes  the  drainage  of  the  great  Central 
Basin  of  Cailifomia.  It  has  an  area  of  1,02  6  square  kilometers 
[km^]  (396  square  miles  [mi^])  at  mean  lower  low  water  and 
1,190  km^  (460  mi^)  at  mean  higher  high  water.  Extensive 
intertidcil  mudflats,  encompassing  an  area  of  166  km^  (64  mi^), 
are  exposed  at  lower  low  water.  The  Bay  is  generally  shallow  with 
two-thirds  of  the  area  less  than  5.5  meters  [m]  (8.0  feet  [ft])  deep, 

and  only  20  percent  of  the  Bay  is  greater  than  9  m  (29.5  ft)  deep. 

The  estucury  is  a  very  complex  environment  not  easily  classified  into 
one  of  the  typiczLL  estuarine  types.  It  is  atypical  in  that  its 
opening  to  the  Pacific  Ocean  is  not  at  the  end  but  near  the  middle 

and  thus  divides  the  Bay  into  a  "north"  bay  and  a  "south"  bay. 

Conditions  are  further  complicated  by  the  asymmetrical  fresh  water 
input  into  the  Bay.  The  greatest  influx  is  from  the  northern  end 
through  the  Delta;  whereas  in  the  southern  end,  there  is  very  little 
fresh  water  inflow.  Consequently,  the  oceanographic  conditions 
between  opposite  ends  of  the  Bay  are  quite  different. 

An  estuciry  is  the  mixing  area  between  an  ocean  and  a  river.  It  is 
this  interaction  between  these  two  dissimilar  bodies  of  water  that 
essenticLlly  influences  clU  other  environmental  conditions  in  the 
estuary.  Ocean  water  is  brought  in  by  tidal  oscillations;  its 
scilinity  (and  therefore  its  density)  is  greater  than  fresh  water. 
Typically,  this  dense,  oceanic  water  flows  beneath  the  lighter,  river 
water,  and  a  two-layer  circulation  system  is  established  (i.e., 
saline,  oceanic  water  flowing  into  an  estuary  along  the  bottom,  and 
fresh,  river  water  moving  to  the  sea  along  the  surface) .  The  degree 
of  stratification  between  these  two  water  masses  depends  on  the 
volume  of  water  contributed  by  each.  In  San  Francisco  Bay,  where 


tidal  volume  is  much  greater  than  river  volume,  there  is  little 
pronounced  stratification  except  at  the  northern  end  of  San  Pablo  Bay 
and  Suisun  Bay  during  high,  winter  runoff.  At  other  times, 
stratification  is  only  a  few  parts  per  thousand  in  the  upper 
estuary.  In  the  lower  estuary  (South  Bay),  the  circulation  pattern 
can  be  the  inverse  of  the  upper  bay.  Because  of  evaporation  in  the 
warmer  months,  water  in  the  South  Bay  may  become  denser  than  the 
flooding  sea  water  and  sink  to  the  bottom.  Thus  reversed  circulation 
is  setup  with  the  bottom  water  flowing  seaward,  and  the  incoming 
ocean  water  flowing  landward  on  the  surface. 

The  Bay  is  actually  four  separate  shallow  bays  connected  by  deep, 
narrow  straits.  South  Bay  covers  about  40  percent  of  the  total 
surface  area  with  an  average  depth  of  4.6  m  (15  ft).  Central  Bay 
comprises  15  percent  with  an  average  depth  of  12.2  m  (40  ft).  San 
Pablo  r^resents  25  percent  of  the  surface  area,  with  more  than  half 
this  cirea  less  than  1.8  m  (6  ft)  deep.  Finally,  Suisun  Bay  (20%)  is 
also  very  shcQlow  with  about  50  percent  less  than  2.4  m  (8  ft)  deep. 

The  Bay  receives  most  of  its  fresh  water  runoff  from  the  Central 
Valley  drainage  basin  which  covers  40  percent  of  the  land  area  of 
California  (163,000  km^  or  63,000  mi^)  The  runoff  from  this  basin 
provides  90  percent  of  the  fresh  water  inflow  to  the  Bay  with  80 
percent  of  this  flow  contributed  by  the  Sacramento  River  and  its 
tributaries  to  the  north.  Fifteen  percent  of  the  flow  comes  from  the 
San  Joaquin  River  system  to  the  south  and  5  percent  from  the 
east-side  streams.  This  watershed  provides  about  two-thirds  of  all 
water  used  in  the  State  including  40  percent  of  the  State's  drinking 
water. 

a.  Fresh  Water  Diversions.  The  reservoirs  and  canals  of 
Ccilifomia's  water  distribution  system,  in  total,  represent  the 
largest  man-made  structure  on  the  planet's  surface.  The  reservoir's 
regulated  flows  and  the  export  pumping  diversions  have  altered 
outflows  into  the  Bay.  Water  projects  for  irrigation  were  first 
discussed  in  the  late  1800's.  The  first  formal  plan  called  the 
Central  Valley  (CV)  project  was  preposed  by  the  Col.  Marshall,  USGS, 
in  the  1920's.  This  plan  was  developed  and  approved  by  the  voters  of 
California  in  1933.  However,  because  of  the  depression,  the  State 
bonds  did  not  seU,  and  the  project  was  taken  over  by  the  Federad 
government's  Bureau  of  Reclamation  (USBR)  in  1935.  Shasta  Dam  is  the 
key  unit  in  the  USBR's  project  and  went  on-line  in  1944.  The  State 
Water  Project  followed  in  the  late  1950's  and  early  1960's  with  its 
key  reservoir  at  Oirville  completed  in  1967. 

These  two  water  systems  have  drastically  altered  the  fresh  water 
hydraulics  of  the  estuary.  First,  consumptive  uses  and  diversions 
have  reduced  fresh  water  outflow  by  60  percent  from  historical  levels 
(Nichols  et  al.,  1986).  Second,  flow  in  late  summer  has  been 
augmented  by  releases  from  the  upstream  reservoirs.  Third, 
construction  of  large  reservoirs  in  the  Central  Valley  has 
significantly  reduced  the  frequency  of  the  large  peak  flows  that 
formerly  occurred  in  the  spring  (Williams  and  Vorster,  1987).  The 
reduction  is  most  marked  in  years  with  lower  than  average  runoff. 
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This  is  because  upstream  storage  begins  in  March/April  with  the 
capturing  of  snow  melt  runoff.  Wj^iams  and  Vorster  (1937)  found 
that  flow  pulses  exceeding  2,832  m^  per  second  (100,000  cfs)  for  5 
days  previously  occurred  in  40  percent  of  all  years,  now  occur  in 
only  10  percent  of  all  years.  Flow  pulses  that  exceeding  2,832  m^ 
per  second  (100,000  cfs)  for  5  days  during  April  previously  occurred 
in  about  75  percent  of  all  years.  Now  they  occur  in  35  percent  of 
all  years. 

The  significance  of  the  spring  flow  peaks  is  that  they  influence  (1) 
water  residence  or  replacement  time  and  (2)  productivity  in  the 
estuary.  With  respect  to  replacement  time,  it  is  obvious  that  the 
higher  the  fresh  water  inflows  the  mors  quickly  a  specific  parcel  of 
water  will  move  to  the  ocean  through  the  northern  reach. 
Furthermore,  fresh  water  inflows  have  ailso  been  shown  to  influence 
the  replacement  time  in  the  South  Bay  (Imberger  ^  ^.,  1977). 
Productivity  in  the  estuary  has  also  been  found  to  be  affected  by 
Delta  outflow.  Rozengurt  ^  (1987)  indicates  that  spring 

(April/May/June)  fisheries  need  about  3.7  kro^  (3  Million  Acre  Feet 
or  MAF)  to  i^ain  productive.  Pres^tly  spring  Delta  discharges  are 
about  1.3  km^  (1.1  MAF).  A  4.4  km^  (3.6  MAF)  discharge  in  spring 
is  normal  under  natural  conditions-  Beth  commercial/ sport  fisheries 
appear  to  require  23.4  km^  per  year  (19  MAF/yr).  This  is  a  30 
percent  reduction  from  the  historic  annual  mean  of  33.9  km^ 
(27-5  MAF).  As  previously  mentioned.  Delta  discharge  is  already 
reduced  by  60  percent.  Studies  of  other  estuaries  have  indicated 
that  reductions  greater  than  30  percent  (range  0  to  40%)  in  fresh 
water  flow  result  in  ecologicail  damage  (Rozengurt  ^  1987). 

b.  Land  Reclamation.  The  surface  area  of  San  Francisco 
Bay  (including  mar^tilands)  prior  to  1850  is  estimated  to  have  been 
2,038  km^  (786  mi^).  The  pre-1850  Bay  consisted  mostly  of  a 
shallow,  shelving  Bay  floor  with  extensive  sub -tidal  and  intertidal 
flats  coupled  with  expanses  of  salt  marshland,  situated  mainly  in 
South  Bay,  San  Pablo  Bay  and  Suisun  Bay. 

The  physical  geography  of  the  Bay  has  been  significantly  modified  by 
land  reclamation  work  since  the  middle  of  the  nineteenth  century. 
The  purpose  of  historical  land  reclamation  has  differed  throughout 
the  Bay  and  resulted  in  a  variety  of  land  use  patterns  on  the  new 
land  recovered.  Since  the  raid-nineteenth  century,  approximately 
619  km^  (239  rai^)  or  31  percent  of  the  Bay  system  has  been  either 
filled  or  diked-off  and  drained  to  provide  new  land  for  a  wide  range 
of  activities. 

Of  the  reclciimed  lands,  about  40  percent  are  situated  in  Central  and 
South  San  Francisco  Bay,  30  percent  in  San  Pablo  Bay,  and  30  percent 
in  Suisun  Bay.  The  largest  portion  of  this  new  land  (93%)  was 
recovered  from  marshlands,  while  the  remaining  7  percent  was 
recovered  from  intertidal  and  sub-tidal  lands. 
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Hydraulic  mining  operations  have  also  reduced  the  Bay's  volume 
drastically  modifying  the  Bay's  bathymetry.  Hydraulic  mining,  or  the 
use  of  high  pressure  water  jets  to  expose  ore  deposits,  began  in  1853 
and  continued  until  stepped  by  court  injunction  in  1384.  The  debris 
obstructed  Delta  river  channels  that  because  of  the  blockage  could 
not  contain  winter  and  spring  runoff.  Periodically  massive  flooding 
resulted  along  the  Sacramento  River  and  in  the  Delta.  Decades  of 
flushing  and  dredging  were  required  to  return  the  area  to  its 
pre-mining  depths  in  the  late  1920's.  Eventually  these  materials 
moved  down  into  the  Bay  altering  the  bathymetry  with  newly  formed 
shoals  cind  mudflats.  Ultimately  approximately  1.1  billion  m^  (1.5 
billion  yd^)  were  added  to  the  bottom  of  San  Francisco  Bay.  These 
materials  were  deposited  in  Suisun,  San  Pablo  and  Central  Bays’  to 
1.0,  .75  and  .25  m  (3,  2.5  and  0.8  ft)  depths  respectively.  The 
result  was  a  permanent  reduction  in  water  volume  and  altered  tidal 
circulation  patterns. 

Reclamation  and  hydraulic  mining  have  radically  changed  the  geometry 
of  the  Bay  by  reducing  both  the  volume  and  surface  area  of  Bay 
waters.  The  tidal  prism  has  been  diminished,  causing  a  general 
reduction  of  tided,  current  velocities  and,  to  a  lesser  extent, 
reduction  of  tidal  elevations  and  ranges.  This  reduction  of  the  tidal 
prism  has  diminished  the  capability  of  tidal  currents  to  disperse  and 
flush  contaminants  out  of  the  Bay  system.  In  addition,  the  reduced 
surface  eirea  of  the  system  has  diminished  the  system's  ability  to 
reoxygenate  Bay  waters.  Lowering  the  dissolved  oxygen  content  of  the 
Bay  has  reduced  the  capability  of  the  estuary  to  decompose 
biodegradable  contaminants.  These  factors  combined  with  the  reduced 
inflows  have  caused  alteration  of  the  salinity  distribution  in 
different  parts  of  the  estuary. 

Alteration  of  the  submarine  configuration  of  the  Bay  basin  coupled 
with  the  reduced  tidal  prism  has  increased  shoaling  rates  and  changed 
sedimentation  patterns  in  many  areas.  The  accelerated  shoaling  rate 
is  caused  by  reduced  tidal  current  velocities,  increased  salinity 
(and  therefore,  flocculation),  and  decreased  Bay  volume. 

c.  Contaminant  Loading.  Besides  reducing  the  freshwater 
inflow  to  the  estuary  and  reducing  its  size  since  the  mid-1850's,  the 
contribution  of  anthropogenic  contaminants  to  the  water  hais  increased 
as  the  population  has  grown.  Spanish  soldiers  and  missionaries  first 
cirrived  in  the  San  Francisco  region  euround  1769.  At  that  ti.me,  there 
were  about  10,000  natives  in  the  estuary's  surrounding  regions.  The 
number  of  humans  remciined  smcLLL  until  gold  was  discovered  in  1848. 
Within  two  years,  San  Francisco's  population  grew  from  400  to  25,000 
beginning  the  State's  population  boom.  Since  that  time  the 
population  has  dramatically  increased  with  concomitant  increases  in 
waste  production. 

Waste  production  is  an  unavoidable  result  of  the  progress  of  social, 
industrial  and  economic  development.  As  chemical  processes 
supporting  the  growth  and  quality  of  modem  society  has  become  more 
prolific,  they  have  also  gejnerated  significant  synthetic  by-products 
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requiring  waste  mcinageinent  (Kester,  1987).  Beginning  in  the  194 C's 
the  use  of  fertilizers,  soil  aunendments,  herbicides  and  pesticides  in 
the  Central  Valley  effected  composition  of  river  water,  notably  the 
San  Joeiquin  River.  The  San  Joaquin  is  less  than  one-quarter  the 
Sacramento's  flow  and  is  approximately  20  percent  agricultural 
drainage.  The  sulfate  (SO^)  and  nitrate  (NO^)  levels  have 
increased  during  the  irrigation  season  some  3  to  5  times  since  1950 
(Nichols  et  1986).  To  remove  these  waste  waters  from  the 
valley,  the  San  Luis  Drain  was  authorized  by  Congress  in  1960.  In 
1978  water  began  to  flow  and  by  1982  the  Kesterson  Reservoir  problem 
was  apparent  (e.g.,  selenium  levels  increased  130  times). 

Agricultural  drainage  is  an  important  source  of  contaminants  entering 
the  Bay  but  there  are  several  other  sources  tied  to  the  San  Francisco 
Bay  megciLopolis,  Contaminants  enter  the  Bay  system  directly  via 
municipal  sewage  cind  industrial  waste  outfall  (known  as  point 
sources),  storm  drains  and  surface  runoff  (non-point  sources),  aerial 
fallout,  overboeurd  discharge  or  spills  from  vessels;  and  indirectly 
via  local  catchment  basins  conveying  materials  from  upland  erosion 
and  leachates  percolating  from  waste  disposal  sites  adjacent  to  Bay 
and  tributary  receiving  waters.  There  are  approximately  loc 
municipal  and  industrial  point  sources  discharging  into  the  estuary 
—  some  30  municipal  and  40  industrial  sources.  South  Bay  receives 
76  percent  of  the  municipal  discharges.  Most  industrial  discharges 
are  in  the  North  Bay  including  oil  refineries,  sugar  mills,  power 
plants,  steel  mills,  etc.  Combined  wastewater  flow  rates  generated 
by  municipal  and  industrial  sources  range  between  26  and  30  m^  per 
second  (600  aind  700  million  geiLlons  per  day).  Approximately  10 
percent  of  the  total  flow  originates  directly  from  industrial 
sources.  However,  the  flow  rates  are  increasing.  These  discharges 
contributed  approximately  4  percent  of  the  total  fresh  water  entering 
the  Bay  in  1978  and  may  increase  to  as  much  as  10  percent  by  year 
2000. 

Improvements  in  sewage  and  in  waste  treatment  systems  went  into 
effect  in  the  mid-1970s  following  the  passage  of  new  environmental 
laws  and  regulations.  In  the  period  that  followed.  Bay  water  quality 
parameters  have  indicated  reduced  loading.  Dissolved  oxygen  in  South 
Bay  has  improved  from  20  to  25  percent  below  saturation  (typically) 
to  presently  being  near  or  at  saturation.  Coliform  (enteric 
bacteria)  counts  have  decreased  from  800/100  ml  to  4/100  ml. 

d.  "Stressed”  Estuary.  Much  discussion  occurred  during 
the  recent  State  Water  Resources  Control  Board  Bay- Delta  hearings 
with  respect  to  whether  or  not  the  San  Francisco  Bay  is  a  "stressed" 
envircnment.  During  these  hearings  two  views  were  expressed,  both 
supported  by  scientific  experts  and  data  collected  over  a  period  of 
years.  The  first  view  was  that  the  natural  resources  of  the  Bay  have 
continued  to  decline  from  bheir  historic  prominence;  the  second  was 
that  the  Bay  is  healthier  than  it  was  in  the  mid-1960's.  Several 
reasons  have  been  presented  for  the  first  position  including 
freshwater  diversions  and  contaminant  loading.  The  second  position 
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was  supported  by  evidence  suggesting  that  only  surplus  water, 
previously  lost  to  the  ocean,  is  being  exported  and  that  the 
estuary's  water  quality  has  improved  since  the  upgrading  of  municipal 
and  industrial  waste  treatment  facilities  during  the  197 O's. 

In  fact,  an  estuary  by  definition  is  a  highly  dynamic  or  "stressed" 
envircffiment  with  widely  fluctuating  ambient  conditions.  This  estuary 
is  naturally  influenced  by  large-scale  physical  processes  to  include 
oceanic  water  exchange  and  mixing,  droughts  (1976-77),  enormous 
suspended  sediment  eind  bedload  transport  (1936),  and  meteorological 
influences  (e.g.,  El  Nino).  Obviously,  from  the  previous  discussion 
of  water  diversions,  land  reclamation  and  contaminant  loading,  the 
San  Francisco  Bay  estuaury  hats  been  drastically  modified  or  "stressed" 
by  human  activities  as  well.  Thus  there  are  both  natural  and 
man-induced  stresses  operating  on  the  system.  However,  the 
iricremental  contribution  to  the  stressed  nature  of  the  estuary 
resulting  from  human  actions  is  nearly  impossible  to  quantify,  and 
resolving  each  singularly  is  even  more  problematic.  For  example,  to 
qucintify  the  affects  of  each  alteration,  a  long-term  baseline 
defining  the  naturail  fluctuations  would  be  necessary.  Then  each 
alteration  would  have  to  be  studied  individually  to  discriminate  the 
influence  of  each  on  the  pristine  estuary.  Furthermore,  the 
contribution  of  each  would  have  to  be  inspected  without  any  of  the 
influences  from  the  others.  Finally,  all  changes  would  have  to  be 
combined  to  determine  the  incremental  increase  resulting  from 
synergism  on  some  target  group  or  species.  The  clock,  can  not  be 
turned  back  and  the  estuary’  unstressed  from  human  actions.  Thus, 
determination  of  the  contribution  of  any  activity  on  the  composite, 
natural  and  human-induced,  stress  level  of  the  environment  will  be 
highly  subjective  and  qualitative. 

Turning  to  dredging  and  disposal  activities  as  one  of  the  human 
activities  occurring  in  the  estuary  and  trying  to  assess  their 
incremental  contribution  to  the  system's  stress  --  these  activities 
obviously  cause  a  quantifiable  disruption  of  the  local  environment 
during  their  conduct.  F'urthermcre,  the  redistribution  of  sediment  by 
these  activities  can  cause  movement  of  contaminant-laden  sedbrnents 
out  of  harbors  or  marinas  into  the  open  Bay  system.  The  incremental 
stress  caused  by  these  activities  on  the  estuary  must  be  assessed 
with  respect  to  the  previously  mentioned  historic  activities  in  the 
estuary.  By  comparison,  subjectively  speaking,  the  impacts  are  minor 
and  are  measurable  only  on  a  loccil  basis.  Based  on  documentation 
studies,  turbidity  impacts  resulting  from  dredging  and  disposal 
operations  are  minor.  These  impacts  have  been  described  as  being  of 
short  duration  and  localized  to  the  dredging  and  disposal  sites 
(Stem  and  Stickle,  1978).  The  redistribution  of  contaminant-laden 
sediments  by  disposal  operations  is  an  important  concern.  To 
identify  the  acceptability  of  non-confined  dr^ged  material  disposal 
into  open  waters,  dredged  material  is  tested  in  accordance  with  the 
appropriate  statutory  requirements  (i.e.,  for  ocean  or  bay 
envrionments)  prior  to  the  dredging  operation. 
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3.3.2  Currents  and  Tides.  San  Francisco  Bay  consists  of  a 
complex  set  of  broad,  relatively  shciUow  embayments  interconnected  by 
narrow  openings.  The  western  portion  of  the  Central  Bay  (i.e., 
Golden  Gate  environs)  and  the  ncirrow  strictures  are  kept  scoured  and 
quite  de^  by  strong  tidally  dominated  currents.  The  large  volume  of 
the  Bay,  the  huge  tidal  prism  (24%  of  total  Bay  water  volume),  and 
the  narrow  strictures,  combine  to  induce  progressive  tidal  delays  and 
establish  a  resonance  of  flow  between  the  southern  and  northern 
reaches  of  the  Bay  that  is  out  of  phase  with  the  tided  flow  through 
the  Golden  Gate. 

Mixed  and  semidiurnal  tides  oscillate  flow  between  San  Francisco  Bay 
cind  the  Gulf  of  the  Farallones  (see  sections  3.4.1.  and  3.4.2).  Each 
tidal  day,  24.84  hours,  consists  of  two  tidal  cycles,  with  two  high 
tides  and  two  low  tides  of  differing  heights.  Nearly  equal 
successive  tides  (equatorial  tides)  occur  when  there  is  no  lunar 
declination  with  respect  to  the  equator  and  the  maximum  differential 
between  successive  tidal  elevations  (tropic  tides)  occurs  coincident 
with  the  maximum  lunar  declination.  The  greatest  difference  between 
sequential  highs  attributable  to  lunar  declination  is  over  1.5  m 
(5  ft).  Absolute  tidal  range  is  highest,  2.7  m  (8.9  ft)  twice  a 
lunar  month  near  the  times  of  the  full  moon  and  the  new  m.oon  (spring 
tide)  and  lowest  absolute  tidal  range  (neap  tide)  occurs  midway 
interstitially  to  the  spring  tides. 

The  complex  bathymetry  of  the  San  Francisco  Bay  induces  spatial  and 
temporal  variations  in  mean  tidal  range  and  tidal  elevation.  Mean 
tide  range  is  2.6  m  (8.5  ft)  in  the  southern  extremities  of  the  Bay, 
1.7  m  (5.6  ft)  at  the  Golden  Gate,  and  1.3  m  (4.3  ft)  at  Pittsburg. 
Mean  tidal  elevation  is  0.2  m  (  0.4  ft)  higher  in  the  northern  reach 
than  in  the  South  Bay.  High  tides  also  appear  earlier  at  a  given 
distance  from  the  Golden  Gate  in  the  southern  reach  as  opposed  to  San 
Pablo  or  Suisun  Bays.  This  phenomenon  occurs  because  the  standing 
tidal  waves  oscillating  in  the  South  Bay  are  propagated  more  rapidly 
than  the  progressive  tidal  waves  migrating  upstream  through  the 
northern  reaches  (Conomos,  1977). 

Superimposed  upon  the  tidal  pulses  of  San  Francisco  Bay  is  the  highly 
seasoncil  outflow  from  a  drainage  basin  encompassing  over  40  percent 
of  the  land  area  of  California.  Over  90  percent  of  the  annual  inflow 
u  the  Bay,  20.9  billion  m^,  enters  through  the  Sacram.ento-San 
Joaquin  River  Delta.  The  freshwater  inflow  consists  primarily  of 
storm  runoff  in  winter  end  runoff  from  melting  snowpack  in  spring. 
Additional  riverine  inflow  to  the  northern  reaches  of  the  Bay  is 
provided  by  the  Napa,  Petaluma,  and  Sonoma  Rivers.  Tributary  input 
to  the  southern  reaches  of  the  Bay  drains  a  small  local  area  and  is 
very  intermittent.  Because  the  South  Bay  receives  76  percent  of  the 
wastewater  inflow  to  the  Bay,  effluent  flow  often  exceeds  freshwater 
inputs  in  the  southern  reaches  during  summer  and  autumn  (Luoma  and 
Cain,  1979). 
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The  circulation  and  mixing  in  San  Francisco  Bay  are  dominated  by  the 
tidal  constituent.  Typical  tidal  excursions  through  the  central  and 
northern  reaches  of  the  Bay  are  about  10  km  (5.4  nmi)  with  the 
strongest  flow  in  the  channels  and  lesser  flux  measured  in  the 
shoals.  The  asynchronism  of  tidal  flow  in  the  northern  and  southern 
reaches  induces  flow  between  the  two  parts  of  the  Bay.  The  water 
mass  of  the  southern  reach  begins  to  ebb  while  the  northern  reach  is 
still  flooding  (about  three  hours  after  maximum  flood) .  Later  in  the 
tidal  cycle  (approximately  3  hours  after  maucimum  ebb)  water  ebbing 
from  the  northern  reach  is  carried  into  the  southern  reach  while  as 
it  begins  flooding.  Charts  depicting  surface  currents  in  San 
Francisco  Bay  and  tables  of  tidad.  elevation  and  tidal  currents  are 
available  in  1988  Tides  &  Currents  (San  Francisco  Bair  Pilots,  1987). 

Nontidal  currents,  mass  water  movement  due  to  the  highly  seasonal 
riverine  inflow  or  prevailing  winds,  normally  have  only  a  small 
influence  on  Bay  currents.  However,  infrequent  river.;jne  flow  events 
can  significaTitly  perturb  normal  current  direction  and  velocities 
over  severail  tidal  cycles.  Normally,  nontidal  velocities  are 
one-tenth  of  tidal  velocities.  The  strongest  nontidal  flow  is 
experienced  in  the  channels  of  the  northern  reaches  and  in  the 
Centred  Bay  where  net  displacement  can  reach  10  to  2  0  km  (5  to 
11  nmi)  per  day  (Conomos,  1977).  Net  displacement  in  the  South  Bay 
is  minimal. 

The  northern  reaches  of  San  Francisco  Bay  exhibit  a  normal  estuarine 
circulation  cell  with  ebb  dominance  of  surface  waters  and  flooding 
predominant  in  near  bottom  waters.  This  density  induced 
stratification  of  flow  is  primarily  caused  by  the  freshwater  inflow 
from  the  Delta  entering  the  Bay  with  greater  hydraulic  head  and 
overflowing  the  colder,  saline  waters  from  the  ocean  (Schultz  and 
Simons,  1957).  Vertical  mixing  does  occur,  yet  there  are  still  two 
layers  of  net  flow  over  a  long  reach.  This  reach  of  vertical 
stratification  and  mixing  is  referred  to  as  the  mixing  zone. 
Salinity  increases  from  the  surface  to  the  bottom  within  the  mixing 
zone  with  the  largest  gradient  being  in  the  strata  of  no  net  flow 
interstitial  to  diametric  flows.  Upstream  from  the  mixing  zone,  a 
null  zone  forms  where  net  landward  flow  of  the  bottom  layers  is  is 
terminated  by  countervailing  riverine  flow.  Consequently  near 
surface  salinity  also  increases  from  ambient  river  levels  above  the 
null  zone  to  the  maximum  at  the  seaward  end  of  the  mixing  zone. 
Nontidcil  current  speeds  estimated  by  drifter  movements,  average 
4  env's  for  the  landward  flowing  density  current  and  5  cm/s  for  the 
seaward  flowing  surface  current  (Conomos  and  Peterson,  1977). 
Seasonally  increased  riverine  flow  drives  the  mixing  zone  seaward, 
compresses  the  reach  of  the  mixing  zone,  and  increases  stratification 
within  the  mixing  zone  (Arthur  and  Ball,  1978).  Low  summer  flows 
tend  to  extend  the  mixing  zone  and  drive  it  further  upstream  while 
turbulence  from  tided  flow  and  wind  generated  waves  tends  to  increase 
vertical  mixing. 
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The  South  Bay  has  little  freshwater  inflow  and  a  estuarine 
circulation  cell  is  not  present.  Mixing  in  this  portion  of  the 
system  is  dependent  on  extreme  freshet  conditions  or  local  wind 
conditions.  The  South  Bay  water  column  exhibits  little  or  no 
salinity  stratification  in  the  summer  when  the  prevailing  northwest 
winds  are  strongest-  Surface  transport  in  the  general  direction  of 
the  prevailing  winds,  to  the  southeast,  generates  a  compensating  near 
bottom  flow  to  the  northwest-  Drifter  studies  have  estimated  these 
currents  at  1  to  2  cm/s. 

Mixing  and  circulation  of  bay  water  affects  the  transport  of 
sediments,  nutrients  and  other  organic  and  inorganic  substances 
brought  into  the  estuary  by  both  tides  and  freshwater  runoff.  Tidal 
and  wind-induced  currents  together  with  the  Delta  inflow  are  one  of 
the  primary  reasons  why  San  Francisco  Bay  is  naturally  turbid 
year-round  with  visibility  confined  only  to  a  meter  (probably  less 
than  a  meter  for  the  most  part). 

The  currents  and  wind-wave  action  tend  to  keep  the  material  suspended 
throughout  the  water  column  but  it  eventually  settles  out  either  in 
the  ocean  or  in  the  shallows  of  the  estuary.  Sedimentation  normally 
occurs  where  low  salinity  water  meets  high  salinity  water,  and  the 
matericil  differentially  settles  onto  the  intertidal  flats  and 
channels.  The  fine  material  that  settles  on  the  tide  flats  is  often 
resuspended  and  redistributed  by  wind-generated  currents  and  waves 
whereas  sedimentation  of  coarser  material  in  the  deep  channel  is  more 
or  less  permanent  and  often  compacted  to  several  meters  deep.  Many 
of  these  deep  channels  are  periodically  dredged  for  use  as  shipping 
lanes,  and  as  a  result  are  out  of  equilibrium  with  their  environment. 

Another  important  process  of  mixing  in  an  estuary  is  that  it  creates 
a  unique  physico-chemical  environment  so  different  from  fresh  or 
saline  water  alone.  Sediments  in  an  estuary  adsorb  or  chelate  many 
chemicals  and  thereby  play  an  important  role  in  trapping  and 
releasing  nutrients  and  trace  metals.  These  chemicals  can  range  from 
a  simple  meted  ion  to  a  complex  hydrocarbon  molecule  (such  as 
pesticides,  plastics,  oil,  etc.).  Trapping  and  releasing  of  these 
chemicals  could  thus  have  a  profound  effect  on  the  estuarine  biota. 

All  of  these  estucudne  processes  -  tides,  freshwater  inputs,  sediment 
transport,  turbidity,  transparency  and  their  interaction  -  which 
result  from  mixing  of  the  sea  and  river  are  the  reasons  why  a  very 
rich  and  diverse  ecosystem  is  so  characteristic  of  an  estuary  - 
different  from  that  of  the  origined  waters.  The  San  Francisco  Bay 
estuary  is  no  exception. 

3.3.3  Sediment  Transport.  An  estuary  such  as  San  Francisco  Bay 
is  both  a  sink  and  a  holding  area  for  fluvial  sediment  in  transit  to 
the  ocean  from  soil  erosion  in  the  Bay's  expensive  drainage  system. 
Sediment  entering  the  Bay  system  is  either  temporarily  or  permanently 
held  in  residence,  depending  on  the  dynamic  conditions  in  the 
estuary.  Surficial  bottom  sediments  quickly  respond  to  changes  in 
the  distributing  forces  from  wind-wave  action  and  currents.  The 


nature  and  energy  of  the  forces  responsible  for  development  of  a 
profile  of  equilibrium  fluctuate  moment  to  moment.  However,  there 
are  seasonal  patterns  manifested  by  these  forces  (e.g.,  river  inflow, 
wind  characteristics,  wave  climate,  tidal  action,  and  sediment 
availability)  that  will  result  in  seasonal  trends  of  deposition  and 
erosion. 

Inflowing  sediment  is  net,  for  the  most  part,  carried  directly  to  the 
ocean.  A  large  percentage  of  the  inflowing  sediment  remains  in 
residence  in  the  Bay  for  a  number  of  years,  being  deposited,  then 
resuspended,  circulated,  and  redeposited  elsewhere.  The  net  effect  of 
this  process  is  that  some  portion  of  these  sedir.ents  are  always  being 
progressively  transported  toward  the  mouth  of  the  estuary  as 
suspended  load  and  bedload.  Most  new  sediment  enters  the  Bay  system 
during  the  months  of  maximum  runoff  (November  to  March).  When  the 
sediment  laden  water  mixes  with  the  saltwater,  aggregation  and 
settling  occur.  The  broad  expanses  of  the  shallow  bays,  where  tidal 
velocities  are  low,  are  the  repository  areas  for  the  aggregated 
sediments.  During  the  winter  months  wave  suspension  of  sediment  is 
at  a  minimum,  allowing  accumulation  of  sediments.  In  the  spring  and 
summer  months,  daily  onshore  breezes  generate  waves  over  the  shallow 
areas,  resuspending  sediments  and  maintaining  then  in  suspension, 
while  tidal  and  wind-generated  currents  circulate  them  throughout  the 
bay.  The  suspended  sediments  are  repeatedly  deposited  and 
resuspended  in  the  shallow  areas  until  they  are  finally  deposited  in 
deeper  water:  below  the  effective  depth  of  wave  influence.  In  spring 
and  summer  there  is  a  net  movement  of  sediment  from  the  shallow 
repository  areas,  bringing  the  shallows  back  to  a  profile  of 
equilibrium  where  wave  action  is  no  longer  influential  in 
resuspending  the  sediment. 

Once  the  sediment  reaches  deeper  water,  usually  in  natural  channels 
or  along  the  margins  of  these  channels,  tidal  currents  becom.e  the 
primary  transporting  mechanism.  Like  the  shallow  areas  in 
equilibrium  with  the  depth  of  effective  wave  action,  the  depth  of  the 
natural  flow  chainnel  is  in  equilibrium  with  the  flow  volume  and 
current  velocity  in  the  channel.  When  suspended  sediments  from  the 
shallows  are  transported  into  natural  channels,  the  sediment  has  a 
tendency  to  be  transported  cLLong  the  channel  in  the  direction  of  net 
flow.  Sediments  may  be  transported  by  tidal  currents  back  into 
shcLLLow  areas,  especially  after  the  sediment  has  been  transported 
threwgh  a  constricted  strait  into  a  broad  bay,  such  as  through  San 
Pablo  Strait  into  Central  Bay,  or  moved  back  into  the  fresh-saltwater 
mixing  zone  in  Carquinez  Strait  with  net  water  movement  upstream  near 
the  bottom  and  mixed  upward  with  flows  moving  into  the  Bay. 

Some  sediment  is  permanently  retained  in  the  Bay  system.  This 
sediment  is  deposited  and  accumulated  in  low  energy  areas  where 
wind-wave  action  cind  water  velocities  are  not  sufficient  to  transport 
sediments.  These  eureas  may  be  found  along  the  margins  of  the  Bay 
such  as  intertidal  flats,  marshes  and  inlets,  as  well  as  around 
structures  and  dredged  channels.  Marshes  trap  sediments  by 
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deareasing  flow  velocities  and  wind-wave  action  to  the  extent  that  a 
portion  of  the  sediments  may  no  longer  be  flushed  out.  Inlets  and 
sloughs  provide  sheltered  areas  with  very  low  current  velocities. 

Figure  3.5  presents  a  schematic  depiction  of  sediment  movement  in  the 
San  Freincisco  Bay  system.  As  displayed  in  the  figure,  sedi.ment 
transport  is  a  large  scale  phenomena  in  the  estuary  with  millions  of 
cubic  meters  being  conveyed  into  and  out  of  the  system  annually.  The 
estimated  average  annual  sediment  ig^flow  to  San  Francisco  Bay^is 
approximately  6  to  8  million  m^  (8  to  10.5  million  yd-"). 
Hydrographic  surveys  of  San  Francisco  Bay  taken  between  1897  and  1950 
show  an  annual  increase  in  sediment  accumulation  from  Suisun  Bay  to 
North  San  Francisco  Bay  of  4.2  million  m^  (5.5  million  yd^),. 
South  San  Francisco  Bay  actually  shows  a  net  loss  of  0.7  million  m-^ 
(0.9  million  yd^)  per  year  (Krone,  1979). 

Sediment  outflow  through  the  Golden  Gate  is  generally  estimated  to  be 
between  two  cind  three  million  cubic  meters.  Taking  a  median  value  of 
2.5  million  cubic  meters  (3.3  mili^ion  yd^),  approximately  4.5 
million  cubic  meters  (5.8  million  yd'’)  of  material  is  added  to  the 
sediment  regime  of  San  Francisco  Bay  annually.  Within  the  sediment 
regime  of  the  Bay,  the  major  source  of  suspended  sediments  is 
resuspension  of  previously  deposited  material  by  tidally  dominated 
currents  cind,  especially  in  the  shallower  areas  of  the  Bay,  by 
waves.  These  waves  can  be  induced  by  prevailing  westerly  winds  in 
the  summer  or  strong  Pacific  storms  in  the  wLnter.  The  quantity  of 
sediment  that  is  annually  resuspended  in  the  shallow  areas  by  wLnd 
waves  and  wind  driven  currents  hcis  been  estimated  by  Krone  (1966)  to 
be  120  to  130  million  cubic  meters  (160  to  170  million  yd^). 

Dredged  navigation  channels  are  out.  of  equilibrium  with  the  overall 
Bay  sediment  regime  in  that  the  channels  must  be  maintained  to  a 
depth  greater  than  the  natural  depth.  Maintenance  of  dredged 
channels  is  required  since  the  channels,  with  few  exceptions,  will 
tend  to  regain  the  equilibrium  depth  of  their  surroundings.  Flow 
velocities  in  these  dredged  channels  are  usually  not  great  enough  to 
maintain  required  depths.  For  t.his  reason,  sediment  that  accumulates 
in  maintained  channels  will  remain  there  until  the  channels  are 
dredged. 

Shoaled  sedimient  may  be  derived  directly  from  sedim.ent  inflow  to  the 
Bay  or  it  may  be  derived  from  some  part  of  the  resuspension- 
circulation- redeposition  cycle.  Shoaling  rates  in  the  dredged 
channels  are  not  constant  but  vary  from  year  to  year,  depending  on 
the  variable  sediment  inflow  volume,  wind-wave  action  and  current 
velocities.  During  a  season  of  exceptionally  high  sediment  inflow 
into  the  Bay,  for  example,  dredged  cheinnels  will  normally  experience 
higher  sedimentation  rates  than  usual,  both  in  winter  and 
spring-summer  seasons.  The  same  process  occurs  in  the  shallow  areas 
where  the  depths  of  accumulation  will  be  greater  than  normal  reducing 
local  water  depths.  In  the  spring-summer  season,  shoaling  in  the 
dredged  channels  is  due  to  the  redistribution  of  sediment  accumulated 
in  the  shallow  areas  during  winter. 
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FIGURE  3.5 


Disposal  of  dredged  sediments  in  the  Bay  brings  back  into  circulation 
material  that  would  otherwise  remain  out  of  circulation  (retained  in 
the  channel).  Upon  disposal,  the  dredged  sediment  will  reenter  the 
deposition-resuspension -redeposition  cycle,  eventually  being 
permanently  placed  in  low  energy  areas  or  carried  to  the  ocean. 
Since  dredged  channels  are  out  of  equilibrium,  some  of  the  disposed 
dredged  sediment  will  likely  reenter  the  same  or  other  dredged 
channels  (USAGE,  1977,  Appendix  E). 

The  major  transportation  mechanism  of  the  dredged  sediments  in  the 
natural  channels  is  by  tidal  currents  and  occurs  at  depths  greater 
than  the  depth  of  effective  wave  action.  Just  as  the  water  has  a 
tendency  to  remain  in  the  natural  channels,  as  evidenced  by  the  high 
current  velocities,  dredged  sedime.nts  also  have  a  tendency  to  remain 
within  the  confines  of  the  natural  channels  for  at  least  a  short 
period  of  time.  The  natural  channel  network  in  the  Bay  leading  to 
the  ocean  is  not  continuous,  causing  the  dredged  sediments,  like  the 
natural  sediments,  to  leave  the  boundaries  of  the  natural  channels 
and  move  onto  the  shallows  to  become  part  of  the 
resuspension -circulation -redeposition  cycle. 

Discharged  dredged  material  can  be  highly  mobile.  Based  on  tagging 
studies  (USAGE,  1977,  Appendix  E),  the  dispersion  of  dredged 
sediments  after  disposal  at  the  Garquinez  disposal  site  was  found  to 
be  very  rapid.  During  the  dredging  operation,  however,  dredged 
sediments  make  up  a  large  percent  cf  the  total  sediment  in  and  around 
the  disposal  site.  In  March  1974,  while  dredging  of  Mare  Island 
Strait  was  still,  continuing,  large  quantities  of  dredged  sediments 
were  found  in  the  sampled  80  square  kilometer  area  around  the 
disposed  site,  including  dredged  sediments  that  re-entered  the 
dredged  channel.  After  the  ccmpletion  of  dredging  operations  at  Mare 
Island  Strait  dredged  sediments  were  found  dispersed  Ln  April  1974 
over  a  260  square  kilometer  area  including  San  Pablo  Bay,  Garquinez 
Strait  and  Suisun  Bay.  Localized  areas  were  found  in  San  Pablo  Bay 
that  had  higher  percentages  of  dredged  sediments.  By  August  1974, 
five  months  after  dredging  had  been  completed,  very  little  evidence 
of  dredged  sediments  was  present  in  the  first  23  centimeters  of 
sediment  over  the  260  square  kilometer  study  area. 

In  September-October  1974,  large  quantities  of  dredged  sediments  were 
found  in  the  upper  23  centimeters  of  sediment.  The  increase  was  due 
to  the  redredging  of  sediments  in  Mare  Island  Strait  and  the 
wind-wave  recirculation  of  sediments  on  the  shallows  of  San  Pablo 
Bay.  A  large  portion  of  the  dredged  sediments  in  October  was  located 
in  the  natural  channel  leading  to  San  Pablo  Strait  and  Gentral  Bay. 
By  December  1974,  most  of  the  dredged  sediments  were  again  aibsent 
from  the  study  area.  Analysis  of  samples  obtained  from  Mare  Islcind 
Strciit  and  the  hopper  during  dredging  and  previous  studies  of  the 
area  indicated  that  about  10  percent  of  the  dredged  sediments 
returned  to  the  dredged  channel  in  Mare  Island  Strait. 
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At  the  Alcatraz  disposed,  site,  following  the  initial  deposition  or 
sediments  suspended  during  materied.  discharge,  a  portion  of  the 
materied.  is  again  resuspended  and  carried  from  the  site  by  tidal 
currents.  Dredged  material  retained  at  the  site,  based  on  monthly 
bathymetric  surveys  and  legs  of  disposal  quantities,  is  calculated  to 
be  20  percent  within  305  m  (1000  ft)  of  site  center  and  30  percent 
within  a  610  m  (2000  ft)  radius  of  site  center.  An  additional  5  to 
10  percent  (7.5%  is  used  for  subsequent  calculations)  is  estimated  to 
have  been  deposited  in  the  bathymetric  depression  on  the  east  and 
south  perimeter  of  the  site.  This  material  accumulated  through 
gravity  induced  flow  of  the  fluid  mud  fraction  of  material  deposited 
during  the  passive  transport  phase. 

It  follows  that  slightly  more  than  half  (52.5%)  of  the  total  material 
discharged  at  the  site  is  resuspended  and  transported  from  the 
vicinity  after  initicil  deposition  by  the  strong  currents.  The 
erosional  capacity  of  the  site  for  the  high  water  content,  fluid 
material  (1.3  g/cc  or  less)  is  much  higher  than  the  amount  of 
material  deposited  (Teeter,  1987).  Thus,  combined  with  the  ten 
percent  lost  to  the  water  column  during  the  convective  descent  phase, 
approximately  five-eighths  (62.5%)  of  the  material  discharged  at  the 
site  is  dispersed  and  transported  from  the  site.  In  light  of  the 
above,  it  ^  estimated  that  annually  five-eighths  (62.5%)  of  the  3.8 
million  m^  (5.0  million  yd^)  of  dredged  material  discharged  at 
the  site,  or  2.4  million  m^  (3.1  million  yd^)  is  added  to  the 
Bay's  suspended  and  surficial  sediment  regime. 

The  ultimate  fate  of  this  eroded  material  must  be  estimated  from 
circumstantial  evidence  because  quantitative  data  are  lacking. 
Useful  information  is  available  from  previously  conducted  field  work 
looking  at  Central  Bay  water  quality  and  geomorphic  conditions. 
First,  all  suspended  sediment  plumes  tracked  during  recent  field 
investigations  (SAIC,  1987a  and  1987b)  at  Alcatraz  moved  in  an 
east-west  direction.  The  suspended  material  did  not  disperse 
significantly  in  a  north-south  direction.  Second,  geomorphic 
evidence  that  is  useful  includes  an  investigation  of  erosion  and 
accretion  patterns  gleamed  from  historic  surveys  (Smith,  1963)  and 
studies  of  the  movement  of  bedforms  in  Central  Bay  (Rubin  and 
McCulloch,  1979). 

Smith  (1963)  developed  estimates  of  historic  sedimentation  patterns 
for  the  years  1855-1948.  Figure  3.6  presents  his  data  in  graphical 
format  for  the  Central  Bay  locale  (taken  from  USAGE,  1979,  Appendix 
B).  In  this  figure  areas  of  erosion  are  depicted  by  dashed  lines,  and 
cireas  of  accretion  are  depicted  using  solid  lines.  As  shown  in  the 
figure.  Smith's  data  indicate  that  the  highest  shoaling  rates  have 
occurred  along  the  flanks  of  the  deep  water  channels  in  water  depths 
of  3  to  9  m  (10  to  30  ft).  These  eireas  cire  located  along  the  fringes 
of  Berkeley  Flats  on  the  east  side  of  Central  Bay  and  along  the 
fringes  of  San  Rcifael  and  Corte  Madera  Flats  on  the  western  side. 
Intermediate  shoal  areas  are  adjacent  the  high  shoaling  areas  in 
water  depths  of  1.2  to  3  m  (4  to  10  ft).  Large  intermediate  shoal 
areas  are  located  in  northern  Berkeley  Flats,  San  Rafael  and  Corte 


SEIS-85 


Madera  Flats,  Richardson  Bay  and  along  the  San  Francisco  waterfront. 
The  deep  water  channels  of  Central  Bay  including  Richmond  and  West 
Richmond  Channels,  Raccoon  Strait  and  the  Golden  Gate  have  shown 
little  or  no  shoaling.  The  southern  portion  of  Berkeley  Flats  has 
experienced  moderate  to  high  scouring. 

The  channel  margins  in  Central  Bay  have  experienced  the  highest  rates 
of  shoaling  as  a  result  of  diminishing  current  and  wave  action. 
These  deposition  zones  cure  too  far  away  from  the  channel  axis  to  be 
affected  by  current  generated  erosion  and  too  deep  to  be  affected  by 
wave  generated  erosion.  The  deep  water  channels  of  Central  Bay 
appear  to  be  in  approximate  dynamic  equilibrium  as  a  result  of 
scouring  action  of  currents.  The  shallow  sub-tidal  flats  such  as 
Berkeley  Flats  also  appear  to  be  in  approximate  dynamic  equilibrium 
as  a  result  of  scouring  by  wind-wave  action. 

Rubin  and  McCulloch  (1979)  investigated  bedform  movement  in  Central 
Bay.  They  found  that  many  of  the  bedforms  are  very  active  under 
normal  tidal  conditions.  Bedforms  asymmetry  was  used  to  deduce  the 
net  direction  of  bottom  sediment  transport.  In  general,  the 
transport  of  bed  material  was  determined  to  parallel  with  the 
circulation  and  velocity  characteristics  of  tidal  flows.  The  narrow 
stricture  at  the  Golden  Gate  produces  ebb  and  flood  jets  as  tidal 
flow  accelerates  to  pass  through  the  opening.  These  jets  tend  to 
move  sediment  away  from  the  Golden  Gate  portal.  Lower  velocity  flows 
occurring  between  the  jets  and  shore  were  ebb  dominant  within  the  Bay 
and  flood  dominant  outside.  These  flows  tend  to  move  sediment  toward 
the  Gate.  There  are  boundaries  between  these  mobile  zones  that  form 
ridge  lines,  and  one  of  these  lines  is  in  the  area  of  Alcatraz 
Island.  The  asymmetrical  sand  waves  at  that  location  indicate  that 
the  bed  is  moving  east  to  the  north  of  the  island  and  to  the  west  on 
the  south  side  of  the  island  (Rubin  and  McCoUoch,  1979,  Figure  10). 

Extrapolating  from  the  findings  of  these  three  studies,  it  appears 
that  the  dominant  direction  of  sediment  transport,  whether  suspended 
or  surficial  load,  under  normal  tidal  circulation  is  in  an  east-west 
alignment  in  Central  Bay.  Of  course,  under  extreme  events,  such  as 
high  freshet  conditions  or  coasted,  storm  episodes,  tided  circulation 
patterns  may  not  dominate  in  determining  predominate  accretion  and 
erosion  patterns.  However,  during  normal  periods,  sediment  transport 
in  the  northern  part  of  Central  Bay  appears  to  be  oriented  to  the 
east  and  transport  in  the  southern  part  oriented  towards  the  west. 
This  conclusion  is  supported  by  the  reported  accretion  and  erosion 
patterns  of  San  Pablo  Bay  and  South  Bay.  Movement  of  sediment  at  the 
bed  appears  to  occur  under  conditions  of  flood  predominance  into  San 
Pablo  Bay  and  upstream  (Conomes  ^  al.,  1979).  Movement  of  sediment 
out  of  South  Bay  has  been  suggested  by  Krone  (1979)  and  Conomos  et 
al.(1979). 

Thus,  returning  to  the  fate  of  material  discharge  at  Alcatraz,  the 
ten  percent  in  the  water  column  is  probably  about  equally  divided 
between  being  carried  out  the  Gate  and  farther  into  the  Bay.  The 
portion  moving  into  the  Bay  probably  settles  in  an  accretion  zone 


near  one  of  the  channel  mcirgins.  The  material  that  is  subsequential 
eroded  from  the  settled  deposit  at  the  Alcatraz  site  and  in  the 
d^ression  to  the  southeast  probably  moves  toward  the  Gate  with  a 
portion  shunted  back  into  the  Bay  as  it  approaches  the  Gate.  Using 
the  San  Francisco  Bay-Delta  hydraulic  model  studies  of  dredged 
material  disposal  (Schutz,  1965)  to  estimate  movement  of  this 
transient  material,  those  studies  indicate  about  47  percent  of  the 
material  discharged  at  Alcatraz  moves  out  the  Gate  and  c±>out  53 
percent  moves  back  into  the  Bay.  The  portion  that  moved  into  the  Bay 
was  distributed  with  2  percent  moving  into  San  Pablo  Bay,  28  percent 
remcdning  in  Central  Bay,  22  percent  into  upper  South  Bay  and  one 
percent  into  lower  South  Bay.  The  47  percent  actually  equates  to 
24.7  percent  of  the  initial  deposit  that  moved  from  the  site,  and  the 
53  percent  equates  to  27.8  percent  of  transient  deposit. 

In  summary,  the  percentage  of  discharged  material  that  is  retained  in 
Central  Bay  is  approximately  50  percent  —  37.5  percent  retained  at 
Alcatraz  and  12.8  percent  (7.8%  from  the  bed  and  5%  in  the  water 
column)  being  widely  distributed  over  the  Bay.  Upper  South  Bay  (the 
area  encompassing  the  Port  of  Oakland,  Alameda  and  south  to  the  Scin 
Mateo  Bridge)  receives  approximately  6.1  percent  of  the  transient 
deposit  cind  possibly  some  small  percentage  (less  than  1%)  of  material 
suspended  in  the  water  column.  The  amount  of  material  that  is  lost 
from  the  Bay  environment  to  the  ocean  is  approximately  30  percent 
(24.7%  from  the  transient  deposit  and  5%  in  the  water  column). 

3.3.4  Turbidity  and  Suspended  Sediment.  Because  it  has  been 
and  continues  to  be  a  source  of  semantic  error  and  confusion,  it 
should  be  noted  that  the  terms  turbidity  and  suspended  sediment  are 
not  synonymous.  Turbidity  is  the  measure  of  the  amount  of  light  that 
will  pass  through  a  liquid  and  describes  the  degree  of  light 
attenuation  produced  by  colored  dissolved  materials  along  with 
particulate  matter  suspended  in  the  liquid  (LaSalle,  198  6)  The 
particulate  matter  in  the  liquid  is  often  referred  to  as  suspended 
solids  or  suspended  sediments.  Again,  it  is  not  quite  correct  to  use 
the  terms  intercheingeably.  Suspended  solids  consists  of  both 
lithogencxis  and  biogenous  particles.  The  biogenous  particles  may  be 
either  living  (phytoplankton,  zooplankton,  or  bacteria)  or  nonliving 
(organic  detritus)  [  Conomos,  1979].  Suspended  sediment  refers  only  to 
the  bottom  material  (both  lithogenous  and  biogenous)  that  has  been 
physically  disturbed  and  mixed  into  the  water  column.  Planktonic 
matter  (phytc^lankton  and  zoopJankton)  may  constitute  a  substantial 
potion  of  the  suspended  particles  in  estuarine  environments  and  is 
not  part  of  the  sediment  regime.  Organic  acids  and  dissolved  solids 
can  change  the  color  and  may  effect  the  amount  of  light  that  will 
pass  through  Bay  water. 

Similarly,  turbidity  in  San  Francisco  Bay  and  the  level  of  suspended 
sediment  within  the  Bay  are  not  synonymous.  High  levels  of  solute 
organic  acids  and  other  substances  that  can  inhibit  light 
transmission  are  found  in  Bay  water.  Particulate  matter  is 
contributed  by  rivers,  the  ocean,  sewage  effluent,  the  atmosphere, 
resuspended  from  the  substrate,  and  produced  in  situ  by  biologicail 


processes.  The  total  quantity  of  material  in  solution  and  the  amount 
of  particulate  matter  in  suspension  at  any  given  time  is  highly 
variable  and  is  greatly  influenced  by  the  dynamics  of  San  Francisco 
Bay.  Because  meiny  factors  can  affect  turbidity,  measurements  of 
turbidity  in  San  Francisco  Bay  do  net  accurately  define  the  level  of 
suspended  sediment  present  in  Bay  waters.  Correlation  between 
suspended  particulate  or  suspended  sediments  and  light  transmission 
can  be  established  for  a  specific  location  for  a  limited  time  period 
by  calibrating  simultaneous  measurements  of  both  and  extrapolating 
relationship  curves. 

Measurement  of  light  transmission  and  suspended  solids  was  undertaken 
as  part  of  the  Dredce  Disposal  Study.  San  Francisco  Bav  and  Estuary 
by  the  U.S.  Army  Corps  of  Engineers  (USACE),  San  Francisco  District 
(USACE,  1976).  Transmission  measurements  and  suspended  solids 
measurements  of  water  samples  collected  in  situ  were  correlated  to 
enable  curve  generation.  Results  are  shown  in  Figure  3-7.  The 
interdependence  of  turbidity  and  suspended  solids  was  highly  variable 
over  time  and  location  within  the  Bay.  Examination  of  the  generated 
curves  clearly  establishes  the  inefficacy  of  measuring  turbidity  or 
light  transmission  aind  drawing  conclusions  regarding  suspended 
particulate  levels  in  San  Framcisco  Bay.  Conclusions  concerning 
suspended  sediment  loading  based  on  turbidity  are  even  less  sound  as 
suspended  sediments  are  a  subset  of  suspended  solids.  To  assess 
turbidity  and  suspended  sediment  levels  in  San  Francisco  Bay  it  is 
essential  to  understand  the  ocean,  waste,  and  surface  runoff  waters 
entering  the  Bay  and  the  water  properties,  circulation,  and  mixing  of 
the  diverse  components.  An  overview  of  circulation  and  mixing  in  San 
Francisco  Bay  is  presented  in  Conomos,  1977.  A  brief  description  of 
tides  and  currents  in  San  Francisco  Bay  is  presented  in  section 
3.3.2.  Suspended  particulate  and  suspended  sediment  loading  of  Bay 
waters  are  presented  below: 

Riverine  inflow,  mostly  from  the  Sacramento-San  Joaquin  River  Delta 
contributes  8.3  million  m^  (10.5  million  yd^)  of  largely 
lithogenous  suspended  sediments  to  the  Bay  annually,  mostly  in  tf^e 
winter  and  spring.  An  estimated  130  million  m^  (170  million  yd'^) 
of  sediments  are  resuspended  cinnuaUy  from  the  shallow  areas  of  the 
Bay  by  wind  generate  waves.  Wind  generated  resuspension  of 
sediments  is  most  prevalent  during  prolonged  periods  of  strong 
northwest  winds  in  summer.  Riverine  inflow  also  carries  large 
quantities  of  biogenous  matter,  particularly  plant  fragments 
(detritus)  cind  freshwater  phytoplankton.  Warmer  temperatures, 
increased  insolation,  eind  heightened  mixing  in  summer  months  induce 
huge  increases  in  the  planktonic  population.  Late  summer 
concentrations  of  phytoplankton  and  zooplankton  in  the  turbidity 
maximum  range  up  to  30  percent  of  suspended  particulate  matter,  up 
from  typiccil  winter  concentrations  of  3  percent  (Conomos  and 
Peterson,  1973).  Ocean  waters  that  mix  with  the  Bay  waters  can  also 
contribute  suspended  particulate  matter.  An  estimated  5  percent  of 
Bay  water  is  r^laced  by  "new"  ocean  water  in  an  average  tidal  cycle 
during  the  summer  cind  over  15  percent  of  Bay  water  can  be  replaced  in 


SEIS-89 


SPENDED  SOLIDS 


r 


T 


winter  months  (Parker,  1972).  From  March  to  as  late  as  September, 
northerly  winds  along  the  California  coast  generate  periods  of 
upwelling  that  produce  episodic  blooms  of  netplankton  (Malone, 
1971).  Maxima  of  planktonic  diatoms  in  the  Central  Bay  often  result 
from  these  offshore  blooms  during  the  upwelling  period  (Cloern, 
1979). 

As  shown  above,  suspended  sediments  in  San  Francisco  Bay  contribute 
to  the  suspended  particulate  loading  of  the  Bay  and  the  suspended 
particles  augment  turbidity  in  San  Francisco  Bay.  Dredged  sediment 
disposal,  in  turn,  is  a  small  addition  to  the  total  suspended 
sediment  regime  of  the  Bay.  The  total  annual  quantity  of  dredged 
material  disposed  at  aquatic  sites  within  the  Bay  is  a  distant  third 
in  quantity  behind  natural  resuspension  of  sediments  by  wind 
generated  waves  and  riverine  sediment  inflow  and  is  quite  small  in 
comparison  (Table  3.D).  Further,  only  part  of  the  dredged  material 
disposed  at  aquatic  sites  is  dispersed  and  contributes  to  the  Bay's 
suspended  sediment  regime.  Determining  the  amount  of  sediments 
suspended  and  recirculated  in  the  Bay  from  dredged  material  disposal 
at  the  Alcatraz  site  requires  an  understanding  of  the  physical 
discharge  and  descent  of  dredged  material  and  the  mixing 
characteristics  of  the  site. 

FclLL  of  dredged  material  through  the  water  column  and  distribution  on 
the  Bay  floor  occurs  in  three  distinct  phases:  convective  descent, 
dynamic  collapse,  sind  passive  transport.  Density  differential 
between  released  dredged  material  and  the  water  at  the  receiving  site 
enables  convective  descent  of  the  dredge  material  to  the  Bay  floor. 
Average  descent  velocity  at  the  site  has  been  measured  at  1.2  m/s 
(3.8  ft/s)-  The  mass  of  material  moving  downward  conveys  lighter 
particles  to  the  bottom  simultaneously.  The  dynamic  collapse  phase 
begins  when  the  mass  of  material  impacts  the  bottom  and  vertical 
momentum  is  translated  to  horizontal  spreading.  Examination  of  the 
cirea  immediately  after  impact  and  initial  settling  of  typical  Bay  mud 
reveals  a  centred  deposit  of  relatively  cohesive,  high  density 
sediments  surrounded  by  soft,  low  density,  high  water  content 
materied  that  behaves  like  a  viscous  fluid  (5AIC,  1987c).  The 
passive  transport  phase  begins  when  erosion,  gravity  induced  flow,  or 
a  combination  of  both,  act  to  remove  the  material  from  the  site. 

Release  of  dredged  material  from  a  hopper  dredge  in  October  1986  was 
monitored  to  determine  the  movement  and  persistence  of  turbidity  or 
suspended  material  (SAIC,  1987a,  SAIC,  1987b).  The  longest  period  of 
time  that  an  elevated  suspended  sediment  level  was  detectable  above 
background  levels  in  the  vicinity  of  the  site  extended  up  to  fifteen 
minutes.  The  maximum  suspended  sediment  load  of  six  monitored  plum.es 
(two  coincident  with  strong  ebb  currents,  two  during  periods  of 
strong  flood  currents,  and  two  simultaneous  with  slack  water) , 
reached  about  60  mg/1  near  the  surface  and  120  mg/1  near  the  bottom. 
Suspended  sediment  levels  dropped  to  less  than  40  mg/1  very  rapidly. 
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Table  3.D:  ESTIMATED  SCSPENDED  PARITCULATE  LOADING  TO  SAN  FRANCISCO 
BAY  WATERS^ 

Volume  (m^)^  Source 


130,000,000 

wind/wave  resuspension 

8,000,000 

riverine  inflow 

unknown 

netplankton*^ 

2,800,000 

dispersion  from  Alcatraz  dredged 
material  disposal  site 

2,010,000 

Bay  basin  surface  runoff*^ 

994,000 

dispersion  from  San  Pablo  Bay 
dredged  material  disposal  sites 

443,000 

net  erosion  from  South  Bay® 

1"4,000 

point  sources^ 

157,000 

aerial‘3 

a)  annual  figures  irrespective  of  residence  time. 

b)  volumes  calculated  with  specific  gravity  value  of  2.65  and 
saturated  density  of  1.3  g/cc. 

c)  3%  to  30%  of  suspended  matter  in  turbidity  maximum  is  living  or 
detrital  biogenous  matter  (Conomos  and  Peterson,  1977) 

d)  (Russel,  1982) 

e)  (Conomos,  1977) 

f)  MunicipcLL  cind  industrial  wastewater  discharges  (Russel,  1932; 
Miller,  1986.) 

g)  inputs  directly  to  surface  of  Bay,  includes  precipitation  and 
dustfall  (Russel,  1982;  Miller  1936) 


All  plumes  tracked  east-west  and  material  did  not  disperse 
significantly  in  a  north-south  direction.  Calculations  based  on 
volume  and  suspended  solids  concentration  measurements  of  the 
respective  plumes,  indicate  that  about  ten  percent  of  the  material 
disperses  in  the  water  column  during  the  convective  descent  and 
dynamic  collapse  phases.  It  is  importcint  to  note  that  that  the 
contribution  of  this  suspended  dredged  material  to  the  overall 
suspended  sediment  load  of  the  water  column  at  the  site  is 
minuscule.  Assuming  a  4000  disposal  load,  with  an  average 
sediment  density  of  1300  g/1,  and  the  ten  percent  dispersed  over  an 
area  of  1  km^  25  m  deep,  the  increase  in  suspended  sediment  for 
that  volume  is  0.02  mg/1.  Ambient  concentrations  at  the  site  can  be 
as  low  as  12  to  15  mg/1  near  the  end  of  a  flood  tide  in  summer  when 
the  site  is  dominated  by  relatively  clear  coastal  waters,  or  up  to  3  0 
to  50  mg/1  at  the  end  of  an  ebb  tide  when  the  site  is  dominated  by 
the  sediment  laden  waters  of  San  Pablo  and  Suisun  Bays. 

Dredged  material  retained  at  the  site,  based  on  monthly  bathymetric 
surveys  and  logs  of  disposal  quantities,  is  calculated  to  be  2  0 
percent  within  305  m  (1000  ft)  of  site  center  and  30  percent  within  a 
610  m  (2000  ft)  radius  of  site  center.  An  additional  5-10  percent 
(7.5%  is  used  for  subsequent  calculations)  is  estimated  to  have  been 
deposited  in  the  bathymetric  depression  on  the  east  and  south 
perimeter  of  the  site,  through  gravity  induced  flow  of  the  fluid 
fraction  of  material  deposited  during  the  dynamic  collapse  phase. 
The  distribution  of  the  viscous  fluid  mud  in  the  vicinity  of  the 
disposed  site  is  presented  in  SAIC,  1987a  and  SAIC,  1987b. 

It  follows  that  slightly  more  than  half  (52.5%)  of  the  total  material 
discharged  at  the  site  is  resuspended  and  transported  from  the 
vicinity  after  initial  deposition  by  the  strong  currents.  The 
erosional  capacity  of  the  site  for  the  high  water  content,  fluid 
materied  (1.3  g/cc  or  less)  is  much  higher  than  the  amount  of 
material  deposited  (Teeter,  1937).  Combined  with  the  ten  percent 
lost  to  the  water  column  during  the  convective  descent  phase, 
approximately  five-eighths  (62.5%)  of  the  material  discharged  at  the 
site  is  dispersed  and  transported  from  the  site.  In  light  of  the 
above,  it  can  be  estimated  that  for  an  average  year,  five-eighths 
(62.5%)  of  the  3.8  million  m^  (5.0  million  yd^)  of  dredged 
material  discharged  at  the  site,  or  2.8  million  m^  (3.7 
million  yd^)  is  added  to  the  Bay's  suspended  sediment  regime  by 
disposal  of  dredged  matericil  at  the  Alcatraz  site  (see  Table  3.D). 

The  turbidity  attributable  to  the  additional  sediments  resuspended  by 
dredged  material  disposal  at  Alcatraz  is  minor.  The  overall 
concentration  of  suspended  sediments  measured  between  July  1986  and 
February  1987  in  the  vicinity  of  the  Alcatraz  Disposal  Site  was 
d^endent  on  the  stage  of  the  tide.  Greatest  concentrations  occurred 
aufter  slack  low  water  and  the  lowest  concentrations  were  observed 
immediately  after  slack  high  water.  The  influence  of  tidal 
circulation  in  the  Bay,  transporting  sediment  laden  waters  from  the 
sheillow  areas  of  the  Bay  and  Delta,  and  relatively  clear  waters  from 
the  Golden  Gate  and  beyond,  back  and  forth  across  the  disposal  site. 
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as  overwhelmingly  the  most  important  factor  affecting  suspended 
sediment  load.  If  resuspension  of  sediments  from  the  substrate  was  a 
major  contributing  factor  to  the  sediment  load  and  turbidity  in  the 
vicinity  of  the  disposcil  site,  then  the  amount  of  suspended  sediment 
would  be  relative  to  tidal  velocity  and  not  tidal  stage. 

The  oscillating  flow  of  sediment  laden  waters  from  upstream  in  the 
Bay  system  and  the  less  turbid  waters  from  beyond  the  Golden  Gate 
across  the  Central  Bay  has  been  widely  observed  (Carlson  and 
McCulloch,  1974;  Winzler  and  Kelly,  1985;  SAIC,  1987c).  A 
significant  portion  of  the  estimated  130  million  m^  (170 
million  yd^)  of  sediments  resuspended  annually  by  wind  generated 
waves  can  be  transported  miles  to  the  ocean  or  miles  upstream  during 
a  typical  tidal  excursion.  In  the  summer  months,  when  riverine 
inflow  is  the  low  and  prevcdling  winds  from  the  west  or  northwest  are 
augmented  by  deiily  pressure  gradient  induced  movement  of  air  due  to 
solar  heating  of  air  masses  in  the  interior  valley,  the  interface 
between  sediment  laden  waters  and  the  relative  clean  ocean  waters  is 
readily  visible  at  the  Bay's  surface-  The  migration  of  the  interface 
back  and  forth  through  the  Central  Bay  can  be  observed  from  boats  and 
planes,  from  elevated  topographic  locations  around  the  Central  Bay, 
and  from  bridges  or  even  offices  buildings  in  San  Francisco. 

Historicailly,  most  Corps  of  Engineers  dredging  in  San  Francisco  Bay 
hcis  been  undertaken  with  hopper  dredges  which  produce  a  slurried 
disposal  materiaL  The  substitution  of  clamshell  dredging  with  barge 
transport  for  a  significant  portion  of  hopper  dredging  in  San 
Francisco  Bay  and  the  evolution  of  larger  clamshell  equipment  have 
resulted  in  denser,  more  consolidated  material  being  discharged  at 
the  site  and  larger  loads  of  dredged  material  per  discharge  event. 
Increased  density  and  increased  volume  of  material  per  discharge 
event  both  contribute  to  material  retention  at  the  site  and  will 
hasten  eventucil  filling  of  the  site  to  its  capacity.  To  reduce 
dredged  material  retention  at  the  site,  the  San  Francisco  District  of 
the  Corps  of  Engineers  proposed  a  slurry  requirement  on  dredging  in 
1986.  The  slurry  requirement  was  not  effectively  applied  until 
mid-1987  and  never  became  truly  operational.  Clamshell  dredging 
equipment  could  not  produce  a  slurry  without  extensive  modification 
of  plant  equipment  and/or  methods  of  operation.  It  has  been  alleged 
that  this  partially  implemented  requirement  to  slurry  dredged 
matericil  has  contributed  significantly  to  turbidity  levels  in  San 
Francisco  Bay  during  1986  and  1987  and  that  high  turbidity  levels 
adversely  affected  selected  fisheries  in  the  Bay  during  the  same 
period. 

The  first  comments  related  to  increased  turbidity  levels  in  San 
Francisco  Bay  attributed  to  dredged  material  disposal  practices  were 
advanced  by  representatives  of  clamshell  dredging  industry  in  July 
cind  August  1987  (Dredged  Matericil  Management  Advisory  Steering 
Committee  Meetings  #3  and  #4,  July  29,  1987  and  August  18,  1987). 
Representatives  of  the  charter  boat  sportsfishing  industry  followed 
with  charges  of  unexpected  "muddy  water'*  and  the  sudden  disapp€ciranc:e 
of  Striped  bass  from  the  Central  Bay  in  September,  1987  (Dredged 
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Material  Management  Advisory  Steering  Committee  Meeting  45, 
S^^ember  11,  1987).  California  Department  of  Fish  and  Game  (CDFG) 
acx:essed  Secxiii  disc  data  from  three  Central  Bay  stations  for  a  seven 
year  period  from  1980  through  October,  1987  and  "partyboat"  catch  log 
data  for  the  same  years  (CDFG,  unpublished  data,  1987).  At  first 
glance,  these  data  may  lend  to  the  plausibility  of  the  charges 
advanced  by  the  clamshell  dredgers  and  sportsfishermen  However,  any 
objective  examination  of  the  data  clearly  shows  that  the  charges  are 
not  credible. 

First,  there  is  no  correlation  between  level  of  dredged  material 
disposal  at  the  Alcatraz  site  and  turbidity  in  the  Central  Bay  as 
measured  by  the  Secchi  discs.  In  fact,  the  May-October  period  with 
the  highest  turbidity  coincided  with  the  lowest  level  of  dredged 
material  disposal  activity  of  severed  years.  The  highest  annual 
turbidity  was  present  in  1983,  a  fact  not  reported  by  CDFG,  and 
dredging  activity  was  below  the  seven  year  average.  Dredged  material 
disposal  in  1987  was  highest  of  several  years,  yet  turbidity  levels 
measured  by  Secchi  disc  were  third  highest  of  the  seven  year  period, 
below  turbidity  levels  in  1983  and  1986.  In  perspective,  turbidity 
and  suspended  solids  monitoring  at  the  Alcatraz  site  during  dredged 
material  disposal,  has  shown  that  turbidity  levels  at  the  site  are 
influenced  more  by  tidail  oscillation  of  waters  of  varying  sediment 
load  from  beyond  the  site  than  the  perturbations  due  to  dredged 
material  disposal. 

Secondly,  the  correlation  between  the  Secchi  disc  turbidity  data  and 
sportfishing  catch  reports  is  tenuous  at  best.  Sportfishing  log 
reports  indicated  above-average  fishing  in  1983,  yet  the  highest 
levels  of  turbidity  were  indicated  by  the  Secchi  disc  data  for  the 
same  time  period.  Reports  of  the  worst  sportfishing  in  the  sevtn 
year  period  occurred  in  1987,  but  again,  turbidity  levels  were  only 
the  third  highest  of  the  seven  year  period.  Fishing  success  was 
better  in  1986  than  1987,  but  turbidity  was  higher  in  1986  versus 
1987,  Sportfishing  boats  leaving  Centred  Bay  in  September,  1937,  due 
to  poor  Striped  bass  fishing  (alleged  to  be  caused  by  elevated 
turbidity  in  Central  Bay)  moved  to  the  more  turbid  waters  of  San 
Pablo  Bay  and  Suisun  Bay  and  were  reported  locally  as  catching  the 
legeil  limits  on  numerous  occasions.  No  mention  of  the  typical 
variation  in  distribution  of  fish  or  presence  and  availability  of 
food  source  as  a  result  of  salinity  or  temperature  is  furnished  by 
CDFG,  although  these  inconspicuous  factors  could  contribute  to  "poor 
fishing  conditions"  in  a  particular  geographic  area.  If  Striped  bass 
were  being  caught  in  more  turbid  waters,  it  is  illogical  to  charge 
that  too  much  turbidity  was  the  driving  influence  in  their  migrating 
from  the  Central  Bay.  A  historical,  but  much  less  exiguous,  data  set 
for  Cadifomia  Department  of  Fish  and  Game  block  488,  North  San 
Francisco  Bay  (section  of  Bay  north  of  the  San  Francisco-Oakland  Bay 
Bridge,  south  of  the  Richmond-San  Rafael  Bridge,  and  east  of  the 
Golden  Gate)  sumnarizes  pairty  boats  logs  collected  over  a  twenty  year 
period  and  summarizes  the  block  as  follows: 


"The  North  Bay  (Block  488)  has  been  good  on  occasion  but  is 
highly  variable-  In  1944  this  block  accounted  for  23  percent  of 
all  party  boat  days,  in  1948  a  mere  one  percent... Fishing  is 
best  during  the  summer  months  and  almost  at  a  standstill  from 
September  through  April..."  (Skinner,  1962). 

It  is  misleading  to  attribute  alleged  September  1987  declines  in  the 
Striped  bass  fishery  in  the  Central  Bay  to  purported  high  turbidity 
in  light  of  the  above  twenty  years  of  data  and  e'/ents  of  1987.  It  is 
even  less  valid  to  link  the  reputed  declines  in  selected  fisheries  to 
dredged  material  disposal  because  of  the  poor  correlation  between 
turbidity  measurements  and  disposal  activity.  Finally,  it  is  highly 
questionable  that  an  analysis  of  turbidity  levels  cam  be  based  on  an 
exiguous  set  of  Secchi  disc  data.  The  Secchi  disc  is  a  white, 
circular  disc  that  is  lowered  into  the  water  until  it  just  disappears 
from  sight-  The  measurement  of  Secchi  depth  is  very  subjective,  and 
due  to  a  number  of  extraneous  influences  (surface  waves,  atmospheric 
variations  such  as  haze  and  clouds,  and  visual  acuity  of  the 
observer),  is  little  more  than  a  qualitative  estimate  of  water 
clarity  (Stem  and  Stickle,  1978).  Additionally,  Secchi  depth 
readings  taken  monthly,  cannot  gauge  temporal  changes  such  as 
turbidity  from  tidail  oscillation  or  wind  wave  resuspension  and 
limited  geographic  data  sets  cannot  detect  systemic  changes. 

There  is  no  scientific  data  that  supports  the  recent  allegations  of 
turbidity  induced  reduction  in  fisheries  or  of  the  dredged  material 
disposal  connection  with  purported  high  Central  Bay  turbidities. 
Alternately,  there  has  been  a  study  of  disposal  operations  that 
demonstrates  the  short  duration,  limited  extent  increase  of  suspended 
sediments  and  turbidity  in  the  immediate  vicinity  of  the  Alcatraz 
disposed  site  attributable  to  dredged  material  disposal,  and  that 
documents  the  back  and  forth,  oscillation  of  sediment  laden  waters 
from  the  shallow  areas  of  the  Bay  and  relatively  clean  waters  from 
the  near  ocean,  across  the  disposal  site  thett  dominates  turbidity  and 
suspended  sediment  levels  at  the  site. 

3.3.5  Water  Quality.  The  water  quality  in  the  Central  Bay 
region  is  dominated  by  oceanic  conditions.  Semi-diurnal  tidal 
exchange  through  the  Golden  Gate  causes  mixing  of  Bay  and  Pacific 
Ocean  water  twice  daily.  This  oceanic  modulation  is  illustrated  by 
the  stability  of  CentrsLL  Bay  water  characteristics.  Comparison  of 
water  parameter  data  including  scLLinity,  temperature,  pH,  dissolved 
oxygen,  suspended  solids  and  transparency  between  1960-1964  eind 
1970-1970  for  Central  Bay  indicate  little  change  in  its  chemical  and 
physical  makeup  (USAGE,  1976,  Appendix  C). 

Observations  in  the  field  and  laboratory  indicate  that  upon  addition 
of  organic-sulfide  rich  dredged  material  to  the  water  column,  the 
dissolved  oxygen  immediately  drops  to  a  lower  level,  more  so  than 
with  sandy  sediments  (USAGE,  1976,  Appendix  C;  Chen  ^  1976). 

This  reduction  in  the  dissolved  oxygen  concentrations  is  a  function 
of  the  level  of  oxygen -consuming  materials  in  the  sediments.  The 
levels  in  navigation  channel  sedim.ents  are  not  typically  sufficient 
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to  cause  reductions  in  oxygen  concentrations  below  the  Stare  and 
Federal  recommended  criteria  level  of  5  ppm.  This  is  because  of  the 
turbulent  nature  of  the  disposal  site,  and  the  rapid  dilution  of  the 
released  materials.  In  some  cases  the  dissolved  oxygen  level  might 
drop  below  the  5  ppm  criteria  but  the  duration  is  not  longer  than 
several  minutes  (USAGE,  1975,  Appendix  C).  Reductions  in  the 
dissolved  oxygen  in  correlation  with  increases  in  turbidity  have  been 
shown  to  cause  synergistic  effects  resulting  in  greater  mortalities 
of  vertebrate  and  invertebrate  species  than  typically  expected  when 
there  is  only  a  reduction  in  the  oxygen  concentration  (USAGE,  1975). 

Laboratory  studies  have  also  shown  a  release  of  nutrients  (nitrogen, 
phosphate  and  silica)  upon  the  addition  of  dredged  material  to  the 
water  column  (Ghen  et  aL,  1976).  These  studies  have  shown  a  sudden 
release  followed  by  a  slight  decrease  in  nutrient  concentraticn.  The 
highest  release  of  nutrients  occurs  under  reducing  conditions  with 
agitation.  Slightly  oxidizing  conditions  result  in  a  middle  level  of 
nutrient  release  while  oxidizing  conditions  generally  have  releases 
at  very  low  concentration  levels.  Silty  clay  sediment  release 
comparatively  more  nutrients  than  do  coarser  sediment,  mainly  due  to 
the  finer  particle  size  and  higher  organic  matter  content  cf  silty 
clays. 

Nitrogenous  compounds  are  known  to  be  released  upon  the  addition  cf 
water-sediment  mixtures  to  the  water  column.  The  amount  and  form  cf 
released  compounds  are  controlled  to  a  large  extent  by  the  oxygen 
concentraticn  of  the  water  mass.  Under  oxidizing  conditions,  the 
organic  nitrogen  as  well  as  the  amm.cnium  ions  are  oxidized  to  nitrate 
and  subsequently  to  nitrate  ions.  Under  anaerobic  conditions  t.he 
Kjeldahl  (soluble)  nitrogen  increases  in  the  water  column.  Ammonia 
nitrogen  was  found  to  be  released  a  maximum  of  ten  times  ever  ambient 
levels  and  organic  nitrogen,  a  maximum  of  five  times  (Ghen  et  ^., 
1976) . 

Upon  introduction  to  the  water  column,  phosphate  has  been  observed  to 
be  released  in  large  quantities  under  reducing  conditions  especially 
in  organic-rich  and  sulfide-rich  sediments.  The  initial  release  of 
dissolved  phosphate  originates  from  the  interstitial  waters  as  well 
as  from  sediment  with  top  layer  containing  a  high  concentraticn  cf 
phosphate.  The  greatest  release  of  phosphate  occurs  in 
oxygen-deficient  waters. 

Most  inorganic  aqueous  cheinical  reactions  are  a  function  of  oxygen 
concentration.  As  previously  mentioned,  water  quality  conditions  in 
Gentral  Bay  are  dominated  by  tidal  exchange.  Any  water  quality- 
degradation  in  the  mid  and  upper  water  column  should  be  quickly- 
ameliorated  by  tidal  circulation  and  flushing.  Furthermore,  water 
quality  c±ianges  at  the  Alcatraz  disposal  site  should  be  minor  because 
of  the  limited  contact  time  bet-ween  the  released  dredged  material  and 
the  water  column  will  limit  depressions  in  oxygen  concentration. 
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3.3.6  Sedime.nt  Quality.  Four  sediment  core  samples  were 
obtained  from  each  of  four  quadrants  v/ithLn  the  Alcatraz  disposed 
area  (See  Figure  3.6)  in  November,  1987.  These  cores  were  tahen  with 
a  vibracore  unit  to  a  depth  of  -72  feet,  MLLW.  The  four  core  samples 
within  each  quadrant  were  composited  for  a  total  of  four  composited 
samples.  The  samples  are  as  follows:  Area  A200  was  the  northwest 
quadrant;  Area  B200  was  the  northeast  quadrant;  Area  C200  was  the 
southeast  quadrant;  and  Area  D200  was  the  southwest  quadrant. 
Reference  sediment  was  collected  from  the  vicinity  of  the  proposed 
ocean  disposal  site  located  at  37°  41'  47"  N;  122°  42'  16"  W, 
approximately  29  3cm  (16  nautical  miles)  southwest  of  the  Golden  Gate 
Bridge.  Control  sediment  was  clean,  uncontaminated  sand  collected 
subtidally  from  West  Beach,  Whidbey  Island,  Washington. 

Bulk  sediment  analyses  were  conducted  on  each  of  the  four  composite 
Alcotraz  samples,  the  reference  sediment  and  the  control  sediment. 
Selection  of  constituents  for  which  the  sediment  samples  were 
cinalyzed  was  based  on  results  of  previous  chemical  testing  of 
Alcatraz  sediment  core  samples  (See  Table  3.E),  local  concerns,  and 
the  requirements  of  the  Ocean  Dumping  Act  (40  CFR  227.13).  The  six 
sediment  samples  were  analyzed  for  six  trace  metals  (antimony, 
cadmium,  copper,  lead,  mercury,  and  nickel),  13  chlorinated 
pestiendes,  seven  PCB  congeners,  polycyclic  aromatic  hydrocarbons 
(PAH's),  total  organic  carbon,  and  grain  size  (See  Table  3.F). 
Concentrations  of  parameters  which  were  detected  in  control, 
reference  and  four  test  sediments  are  summarized  in  Table  3.G. 
Several  of  the  sediment  samples  from  Alcatraz  appear  to  have  higher 
concentrations  of  trace  metals,  pesticides,  PCB's  and  PAH's  than  the 
reference  site.  This  is  expected  as  a  result  of  the  disposal 
activities  at  the  Alcatraz  site.  Of  greatest  concern  is  the 
concentrations  of  PAH's  in  samples  B200  and  C200.  These  sair.ples  have 
concentrations  of  total  PAH's  of  78.7  ug/g  (dry  weight)  and  9.5  ug/g 
(dry  weight),  respectively.  As  discussed  earlier  in  this  appendLx, 
the  mere  presence  of  contaminants  in  the  sediment  does  not  mean  that 
a  biologically  significant  effect  will  occur  as  a  result  of  dredging 
or  disposal  of  this  material.  At  present  there  are  no  numerical 
criteria  for  evailuating  contaminant  concentrations  in  dredged 
sediments.  Consequently,  further  evaluation  in  the  form  of  bioassay 
and  bioaccumulation  tests  were  conducted  (See  Appe.ndix  A  for  detailed 
discussion) . 

3.3.7  Biological  Resources.  The  existing  biological  conditions 
at  the  Alcatraz  disposal  site  were  previously  discussed  in  the 
FEIS's.  Additional  information  is  presented  here  based  on  a 
literature  review  and  based  on  reconnaissance  level  site  surveys 
performed  during  October  1984  (a  typical  time  of  low  freshwater  input 
from  the  Delta)  and  February  1985  (a  typical  time  of  high  freshwater 
input  from  the  Delta,  but  for  the  period  was  relatively  low  compared 
to  prior  years). 

a.  Benthic  Environment.  A  moderately  high  number  of 
benthic  organisms  were  sampled  at  the  Alcatraz  site  during  October. 
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The  first  minber  is  the  core  nuiixjr,  the  second  the  tube  nunber,  and  the  third  is  the  depth  below  the  niidline. 
Values  reported  with  a  minus  sign  after  them  ai  e  (ess  than  the  reported  value. 

Includes  Aldrin,  Dieldrin,  Chlordane  and  related  coiii|x>unds,  DOT  and  derivatives,  tixjrm,  HCH,  and  ToxuiJlicne. 
i4one  detected  (Detection  limit  -  0,0^  ug/kg) 


TABLE  3.F 

PARAMETERS  FOR  WHICH  TISSUE  AND  SEDIMENT  ANALYZED 
AT  ALCATRAZ  DISPOSAL  SUE 


Parameter  Sediment 


Antimony  x 
Cadmium  x 
Copper  X 
Lead  X 
Mercury  x 
Nickel  X 

Aldrin  x 
a-BHC  X 
b-3HC  X 
g-BHC  X 
y-BHC  X 

Chlordane  x 
4,4'*D00  X 
^.4^-DDE  X 
4,4'-DDT  X 
Oieldrin  x 

Endosulfan  I  x 
EndosuLfan  II  x 
Endosulfan  Sulfate  x 
Endrin  x 
Endrfn  Aldehyde  x 

Heptachlor  x 
Heptachlor  epoxide  x 
Toxaphene  x 

PC8*1016  X 
PCS- 1221  X 
PCB-1232  X 
PC8-1242  X 

PC8-1248  X 
PCS- 1254  X 
PCB-1260  X 

Acenaphthene  x 
Acenaphthylene  x 
Anthracene  x 
Ben20(a)anthracene  x 

Benzo<a)pyrene  x 
Benzo(b) fluoranthene  x 
Benzo(ghi )perylene  x 
Benzo<k) fluoranthene  x 

Chrysene  x 
Dibenzo(a,h)anthracene  x 
Fluoranthene  x 
Fluorene  x 

Indeno  <1,2,3  cd) pyrene  x 
Naphthalene  x 
Phenanthrene  x 
Pyrene  x 

Total  Organic  Carbon  x 
Grain  Size  x 


T i ssue 
C I  ams 


X 

X 
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X 

X 
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TABLE  3.G 

SUHMARY  OF  SULK  SEDIMENT  DATA* 
ALCATRAZ  DISPOSAL  AREA  (NOVEMBER,  1987) 


Concentration  (ug/g  dry  weight) 


Parameter 

Control  Reference 

A200 

3200 

C200 

0200 

Antimony 

0.18 

0.23 

0.26 

0.34 

0.28 

0.26 

Cadsiun 

0.65 

0.92 

1.05 

1.61 

1.27 

1.30 

Copper 

7.81 

7.43 

35.2 

47.2 

40.9 

42.7 

Lead 

6.54 

9.00 

29.6 

38.3 

32.7 

39.5 

Mercury 

0.013 

0.022 

0.17 

0.34 

0.30 

0.27 

Nickel 

37.9 

41.3 

86.3 

95.9 

86.5 

88.9 

Chlordane 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.006 

4,4' -ODD 

<0.001 

<0.001 

0.095 

0.005 

0.003 

0.008 

4,4' -DOE 

<0.001 

<0.001 

0.002 

0.002 

0.001 

0.002 

4.4' -DDT 

<0.001 

<0.001 

0.082 

0.011 

0.004 

<0.001 

Oieldrin 

<0.001 

<0.001 

0.004 

<0.001 

<0.001 

<0.001 

PCS- 1260 

<0.020 

<0.020 

0.025 

0.054 

0.12 

0.053 

Acenaphthene 

<0.005 

<0.005 

0.046 

0.27 

0.017 

0.013 

Acenaphthylene 

<0.005 

<0.005 

0.025 

2.49 

0.051 

0.022 

Anthracene 

<0.005 

<0.005 

0.051 

2.28 

0.20 

0.095 

Sen20(a)anthracene 

<0.010 

<0.010 

0.11 

2.72 

0.46 

0.20 

Benzol a)pyrene 

<0.020 

<0.020 

0.18 

4.51 

0.88 

0.37 

Benzol b) fluoranthene  <C.020 

<0.020 

0.21 

5.05 

0.34 

0.42 

Benzol ghi )perylene 

<0.020 

<0.020 

0.16 

3.97 

0.82 

0.30 

Benzol k)fluoranthene  <0.020 

<0.020 

0.076 

1.33 

0.23 

0.13 

Ch  rysene 

<0.010 

<0.010 

0.12 

2.95 

0.57 

0.23 

D i benzol  a, h) anthracene  <0.020 

<0.020 

0.039 

0.44 

0.09 

0.062 

Fluoranthene 

<0.010 

<0.010 

0.21 

13.0 

1.70 

0.49 

Fluorene 

<0.005 

<0.005 

0.019 

0.85 

0.062 

0.040 

IndenoU  ,2,3- cd) pyrene  <0,020 

<0.020 

0.13 

3.44 

0.76 

0.25 

Napthalene 

<0.020 

<0.020 

0.26 

6.05 

<0.020 

<0.020 

Phenanthrene 

<0.005 

0.008 

0.14 

14.2 

0.81 

0.26 

Pyrene 

<0.010 

0.013 

0.31 

15.1 

1.95 

0.06 

Total  Organic 

0.11 

0.25 

0.68 

0.99 

0.73 

0.73 

Carbon  (S) 

Sand  ir.) 

97.5 

24.4 

49.9 

30.3 

41.6 

49.3 

Silt  1%) 

0.6 

21.9 

22.4 

32.0 

25.5 

21.1 

Clay  (S) 

1.9 

3.7 

27.7 

37.7 

32.9 

29.6 

*  This  is  a  soimary  of  detected  values.  All  other  parameters  were  undetected 
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A  wide  variance  was  noted  when  the  taxonomic  groups  decreased  by 
about  one-half  in  the  February  sampling  period.  The  abundance 
diminished  by  99  percent.  The  five  dominant  groups  by  density 
sampled  during  October  included  the  amphipods  fAmoelisca  abdita  and 
Photis  brevipes^ .  nematodes  (unidentified),  Tellina  clam  (Tellina 
nuculoides),  and  the  polychaete  worm  (Glycera  capitata) .  The 
amphipcxh  A.  abdita.  was  found  in  relatively  high  numbers  (mean 
number/m^  was  over  10,000).  The  five  dominant  groups  by  density  at 
the  Alcatraz  site  identified  during  February  included  Tellina  clam 
(T.  nuculoidesi  and  four  polychaete  worms  CArmandia  brevis.  Glvcinde 
polvonatha.  Polvdora  brachvcephala.  and  Heteromastus  filiformisi ;  all 
found  in  relatively  low  numbers  (mean  number/m'^  ranged  from  3  to 
25). 


b.  Pelagic  Environment.  Commercially  and  recreationally 
important  fish  species  found  in  San  Francisco  Bay  are  numerous. 
Reconnaissance  level  mid-water  and  otter  (bottom)  trawls  were 
performed  at  the  Alcatraz  disposal  site  during  October  1984  and 
February  1985  (Kinnetics,  1985).  Otter  trawl  sampling  revealed 
presence  of  shiner  perch  ( Cvmatogaster  aaoregatai .  longfin  smelt 
rSpirinchus  thaleichthvsi .  brown  rockfish  fSebastes  auriculatusi , 
plainfin  midshipmain  (Porichthvs  notatus) .  market  crab  ( Cancer 
magister),  and  crangon  shrimp  (C  rang  on  nigricaudai  during  October 
1984.  Herring  (Clupea  harengus  pallasi) .  northern  anchovy  (Engraulis 
mordax),  white  croaker  (Genvonemus  lineatusi .  English  sole  fParophrvs 
yetulus),  longfin  smelt  (S^  thaleichthvsi .  staghorn  sculpin 
CLeptocot^s  armatus),  market  crab  (C.  magister),  crangon  shrimp  (C^ 
nigrlcauda  and  franciscorum^ .  and  big  skate  (Raga  bingculata)  during 
February  1985.  Mid-water  trawls  during  February  revealed  a  paucity 
of  finfish  at  the  Alcatraz  site. 

Some  of  the  significant  fisheries  that  may  be  found  in  the  vicinity 
of  the  Alcatraz  disposal  site  are  discussed  below: 

(1)  Northern  Anchovy  fEngraulis  mordax).  The 
northern  anchovy  is  typically  abundant  in  the  Bay  during  April 
through  October.  This  forage  fish  for  other  larger  fish  is  also 
occasionally  found  immediately  outside  of  the  Bay.  Their  presence  at 
the  site  is  incidental  and  when  present  would  attract  predators,  such 
as  striped  bass. 

(2)  Herring  (Clupea  harrengus  pallasi) .  The  herring 
spawning  season  is  especially  important  in  the  Bay  due  to  the 
significant  commercial  harvesting  of  the  roe.  Spawning  typically 
occurs  between  November  through  May.  Spawning  occurs  in  4.6  m  (15 
ft)  of  water  usuadly  at  night  during  the  high  tide.  Spawning  is  also 
influenced  by  salinity  with  optimum  conditions  in  the  range  of  13  to 
19  parts  per  thousand.  Herring  harvesting  occurs  along  the  eastern 
San  Francisco  waterfront  and  other  shallow  areas  along  the 
shoreline.  No  herring  spawning  is  known  to  occur  at  the  disposal 
site  Migration  would  account  for  their  presence  in  the  vicinity  of 
site. 
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(3)  English  Sole  ('Parophin/s  vetulus) .  This  bottom 
fish  has  a  preference  for  intertidaJ.,  shallow,  relatively  quiet 
waters.  It  is  found  associated  with  fine  sandy  sediments.  This 
species  appears  to  be  influenced  by  Delta  outflows.  In  general, 
young  fish  appear  to  be  more  abundant  in  the  Bay  during  high  Delta 
outflow  (Herrgesell,  1983).  Their  presence  at  the  site  is  transient. 

(4)  California  Halibut  fParalichthys  californicus) . 
Halibut  is  a  coastiil  species.  Spawning  typically  occurs  between  5.5 
to  18.3  m  (18  to  60  ft)  depths  between  February  and  July.  Little  is 
known  about  its  life  history  in  San  Francisco  Bay.  Large,  mature 
individuals  are  taken  occasionally  in  San  Pablo  Bay.  Smaller  and 
younger  individuals  are  commonly  aallected  in  otter  trawl  surveys  in 
the  Bay,  but  do  not  account  for  a  large  proportion  of  the  survey. 

(5)  Salmon  (Oncorhvnchus  sp.  1 .  Salmon  is  an 
anadromous  fish;  it  migrates  to  and  spawns  in  upstream  rivers  and 
then  migrates  to  the  ocean  for  its  adult  life.  There  are  three  runs 
of  fish  through  San  Francisco  Bay.  The  migration  population  varies 
through  the  year.  Their  presence  at  the  site  is  transient. 

(6)  Striped  Bass  f Moron e  saxatilis) .  Striped  bass 
is  an  eastern  species  introduced  to  San  Francisco  Bay  in  187  9 
(Skinner,  1965).  It  is  an  anadromous  fish  that  has  become  a  popular 
sport  fish  in  San  Francisco  Bay.  However,  it  has  also  been 
intensively  studied  as  a  result  of  infestations  and  decline  in 
catch.  Spawning  occurs  above  the  confluence  of  the  Sacramento-San 
Joaquin  Rivers  during  spring.  Young  striped  bass  nursery  in  a 
nutrient  rich  area  in  the  vicinity  of  Suisun  Bay.  First  year  fish 
enter  the  lower  bays  during  the  fcill  and  winter  seasons.  They  are 
known  to  be  present  in  the  vicinity  of  Alcatraz  Island  between  June 
and  November  as  their  migration  to  the  upper  estuary  begins.  They 
tend  to  aggregate  in  areas  of  abrupt  depth  changes  and  high  current 
velocities  (e.g.,  the  South  Tower  of  the  Golden  Gate  Bridge,  the  area 
northwest  of  Alcatraz  Island,  and  Raccoon  Shoal  (Squire  and  Smith, 
1975). 


c.  Mcurine  MammcOs/Rare  and  Endangered  Species.  Marine 
mammals  that  may  be  found  in  the  vicinity  of  the  site  include  the 
harbor  porpoise  fPhocoena  phocoena)  and  the  harbor  seal  f Phoca 
vitul  inai .  As  r^xjrted  in  the  Finail  Composite  EIS  for  Maintenance 
Dredging,  San  Francisco  Region,  December  1975,  there  are  eleven  known 
endangered  vertebrate  species  that  inhabit  a  portion  of  the  Bay 
Area.  Of  the  eleven  species,  seven  are  birds,  two  are  mammals  and 
two  are  reptiles.  Of  the  bird  species,  only  the  Brown  Pelican 
(Pelecanus  occidentaTigi  may  occasionally  be  found  in  the  vicinity  of 
the  Alcatraz  disposal  site. 

3.3.8  Socio-economic  Environment. 

a.  Navigation.  The  San  Francisco  Bay  Region  has  six 
public  ports  (Ports  of  Benicia,  Oakland,  Redwood  City,  Richmond,  San 
Francisco,  and  Encinal  Terminals),  eleven  navigable  waterways, 
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severed,  military  terminals,  and  a  variety  of  proprietary  maritime 
terminal  facilities.  Initially,  the  Port  of  San  Francisco  was  the 
major  port  on  the  west  coast  and  all  other  ports  in  the  Bay  were 
developed  to  provide  service  to  San  Francisco.  The  Port  of  San 
Francisco  continued  to  be  the  major  Bay  cirea  port  until  consolidation 
of  cargo  into  containers  revolutionized  waterborne  shipping  in  the 
1960's.  At  that  time  the  Port  of  Oakland  modernized  its  facilities 
to  handle  containerized  cargo  and  with  the  advantage  of  good  rail 
service,  Oakland  has  emerged  as  the  major  Bay  area  port  (MTC  and 
BCDC,  1982). 

The  ports  within  San  Fraincisco  Bay  play  an  important  role  in  the 
nation's  waterborne  commerce.  In  1985,  the  San  Francisco  Bay  and 
Delta  areas  handled  about  sixty-four  million  long  tons  (mlt)  of 
waterborne  commerce,  of  which  75  percent  was  domestic  cargo  and  25 
percent  foreign  cargo.  Foreign  exports  in  1985  were  about  2.7  mlt 
more  than  imports.  From  1980  to  1985  exports  exceeded  imports  by 
about  two  to  three  mlt.  From  1980  to  1984,  total  commerce  ranged 
from  about  fifty-one  to  sixty  mlt  per  year;  from  1984  to  1985  there 
Wcis  an  increase  in  waterborne  commerce  activity  of  about  ten  mlt. 
The  ratio  of  foreign  to  domestic  activity  has  remained  relatively 
stable  since  1980,  from  aibout  25-30  percent  to  75-70  percent, 
respectively.  In  1985,  about  forty- five  mlt  of  waterborne  commerce 
moved  through  the  San  Francisco  Bay  entrance  (the  Golden  Gate);  this 
figure  has  decreased  since  1980  by  about  six  mlt-  (USAGE,  publ.  data, 
1980-1985). 

The  USAGE  collects  data  on  the  number  of  inbound  and  outbound 
(arrivals  and  departures)  vessel  trips  for  the  San  Francisco  Bay  and 
Delta  areas  (exclusive  of  domestic  fishing  craft) .  The  data  is 
collected  for  self-propelled  vessels  (i.e.  passenger  and  dry  cargo, 
tankers,  and  towboat/tugboat)  and  non-self  propelled  vessels  (i.e. 
dry  Ccirgo  and  tanker).  In  1985,  there  were  a  total  of  71,839  vessel 
inbound  trips  for  the  San  Francisco  Bay  and  Delta  areas  of  which 
4,667  vessel  trips  came  through  the  Golden  Gate.  Since  1980,  vessel 
arrivcils  through  the  Golden  Gate  have  remained  relatively  stable, 
although  the  total  number  of  vessel  trips  within  the  Bay  has 
increeised  substantially.  Since  1980,  intra-Bay  trips  have  increased 
by  about  214  percent,  from  about  22,000  trips  to  about  72,000  trips 
in  1985. 

The  San  Francisco  Vessel  Traffic  Service  (VTS)  was  established  in 
1968  by  the  U.S.  Goast  Guard  for  the  purpose  of  reducing  Bay  maritime 
accidents.  The  VTS  is  an  advisory  service  which  tracks  and  monitors 
Bay  inbound,  outbound,  and  intra-Bay  vessel  movements  via  a  radio  and 
radar  network.  Information  collected  and  dispersed  includes  vessel 
identities,  positions,  weather,  routes,  cargo,  and  assistance  to 
pilots  and  masters  in  situations  such  as  entering/leaving  port, 
reduced  visibility,  and  "blind  spots"  in  vessel  precautionary  traffic 
areas.  An  estimated  99  percent  of  all  "public"  (commercial  and 
military)  vessels  report  their  activities  to  the  VTS.  A  majority  of 
private  vessels  do  not  report  their  activities. 


Just  south  of  Yerba  Buena  Island  and  extending  eastward  toward  the 
Oakland  Harbor  area  is  a  "Limited  Traffic  Area".  Vessel  traffic  in 
this  area  is  normally  limited  to  one-way  operation.  The  VTS  closely 
coordinates  inbound  and  outbound  vessel  traffic  in  this  area  since 
large  vessels  and  dredge  barges  entering  the  Oakland  Harbor  use  the 
outbound  portion  of  the  traffic  lane  for  navigational  convenience. 

Records  of  the  VTS  indicate  that  total  marine  traffic  in  San 
Francisco  Bay  in  1982  was  about  66,000  vessel  movements  (VTS,  unpubl. 
data,  1987).  Vessel  movements  increased  by  about  25  percent  to 
approximately  82,000  in  1986.  Most  of  this  increased  vessel  activity 
was  due  to  increased  dredging  and  operation  of  a  ferry  service 
between  Vallejo  and  San  Francisco.  In  1986,  ferry  vessel  traffic 
r^resented  50  percent  of  all  vessel  movement  in  the  Bay  while  cargo 
vessels,  tcinkers,  and  tugs  (which  include  towed  dredge  barges) 
r^resented  about  36  percent  of  the  vessel  movements  (VTS,  unpubl. 
data,  1987).  Self-propelled  dredge  vessel  activity  represented  about 
9  percent  of  the  1986  vessel  movements.  At  least  eleven  of  the 
twenty-five  military  installations  within  the  Bay  area  make  direct 
use  of  water  transportation.  The  VTS  tracks  intra-Bay  and 
inbound/outbound  movements  of  both  U.S.  Naval  vessels  and  submarines 
and  foreign  naval  vessels.  Over  the  last  three  years,  U.S.  Naval 
activity  in  the  Bay  area  has  averaged  about  74  vessel  movements  per 
mcnth,  including  an  average  of  9  submarine  movements  per  month  and  an 
average  of  2  foreign  naval  vessel  movements  per  month.  (Note:  There 
is  not  a  tn.ie  correspondence  between  the  data  collected  by  the  USAGE 
2md  the  data  collected  by  the  Coast  Guard  VTS  due  to  different 
methods  of  data  collection  and  different  grouping  of  vessel  types.) 

At  the  request  of  the  USAGE,  in  March  1986  the  VTS  began  to  monitor 
dredged  material  disposal  activity  at  the  three  Bay  disposal  sites. 
The  VTS  records  adl  disposal  activity  daily  and  provides  this  data  to 
the  USAGE  on  a  monthly  basis.  The  Alcatraz  site  receives  the 
majority  of  the  disposed  dredged  material  in  the  Bay.  During  the 
period  between  April  1986  and  March  1987,  a  totcil  of  2,535  dredge 
barge  trips  were  recorded  for  disposal  at  Alcatraz  -  1,032  were  self 
propelled  vessels  (hcpper  dredges)  and  1,503  were  non-self  propelled 
(tuq/baiEge)  vessels.  Based  on  this  data,  there  was  an  average  of 
seven  dredge  vessel  trips  per  day  for  the  twelve  month  period  with 
the  high  average  of  20  trips  per  day  in  March  and  the  low  average  of 
1.5  trips  per  day  in  August.  Since  dredging  activity  is  sporadic  and 
data  is  available  for  only  the  last  twelve  months,  no  trends  can  yet 
be  discerned. 

The  VTS  collects  detailed  reports  of  every  vessel  incident  occurring 
in  the  Bay.  Review  of  the  VTS  records  indicates  that  there  were  87 
and  128  incidents  in  1985  and  1986,  respectively.  The  categories  of 
incidents  include  the  following:  collisions;  near-misses;  vessel 
groundings;  noncompliance  (not  listening  to  the  VTS  or  acting 
contrary  to  their  instructions);  non-participation  (turning  the 
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vessel  radio  off);  hindering  navigation  (e.g.  a  sail  boat  passing  in 
front  of  a  commercial  vessel);  and  loose  barges  (the  tow  line  snaps 
and  the  barge  is  set  adrift  or  the  tug  loses  power) .  In  1986,  there 
were  five  incidents  involving  dredge  vessels  (either  self-propelled 
or  non-self  propelled  vessels):  one  incident  was  a  grounding;  two 
incidents  involved  loose  barges;  another  incident  was  unauthorized 
disposal  at  Alcatraz;  and  the  last  was  spillage  of  dredged  material 
due  to  hydraulic  problems  (VTS,  unpubl.  data,  1987). 

b.  Commercial  Fishing.  The  primary  species  and  the 
overall  species  composition  of  the  commercial  and  sport  fisheries  in 
central  San  Francisco  Bay  has  changed  over  time  and  can  vary  greatly 
from  year  to  year,  depending  on  numerous  variables.  It  is  estimated 
that  the  commercial  fishery  represents  about  80  to  85  percent  of  the 
tctal  fishing  activity  in  the  central  Bay.  Over  the  last  two  years, 
herring  have  been  the  primary  commercial  fish  species.  Other 
important  commerciail  species  include  shark,  perch,  Jack  smelt, 
shrimp,  and  crab  (Beuttler,  1988). 

Striped  bass  have  been  the  primary  sport  fishing  species  in  the 
central  Bay  in  recent  years.  Other  sport  fishing  species  include 
sturgeon,  perch,  flounder,  shark,  rockfish,  and  halibut. 

Although  commercial  fishing  remains  a  multi-million  dollar  industry 
in  the  Bay  Area,  some  commercial  fishing  interests  have  indicated 
that  there  have  been  ”.  .  significant  declines  in  harvest  and 
revenues.  .  "  in  recent  years  (Beuttler,  1987).  in  examining 
potential  causes  in  the  decline  that  have  been  undergoing  scientific 
scrutiny  for  several  years,  the  following  combination  of  major 
factors  have  been  closely  associated  with  possible  adverse  effects  to 
the  Bay  fisheries:  (1)  massive  water  diversions  in  the  Sacramento 
River  and  San  Joaquin  River  drainage;  (2)  loss  of  upstream  riverine 
spawning  habitat;  (3)  significant  meteorological  changes;  (4) 
exploitation  of  fishery  resources;  (5)  substantial  predation;  and  (6) 
environmental  contamination. 

Some  members  of  the  local  fishing  industry  believe  that  siltation  due 
to  dredged  material  deposition  in  the  Bay  is  a  major  factor  in  the 
decline  of  the  industry  (Ibid).  There  is,  however,  no  scientific 
evidence  that  disposed  operations  are  a  factor.  Two  correlations 
wcxild  have  to  be  quantitatively  demonstrated  before  the  decline  in 
the  industry  could  in  any  way  be  attributed  to  dredged  material 
disposal  cperations.  These  are  (1)  that  increased  turbidity  is  a 
direct  factor  in  the  decline  of  the  fishery,  and  (2)  that  specific 
dredged  material  disposal  operations  result  in  measurable  increases 
in  Bay  turbidity,  and  also  correlate  to  specific  decreases  in  fish 
catch.  Without  additional  information  to  the  contrary,  the 
available  scientific  evidence  overwhelming  suggests  that  the  Bay  is  a 
naturally  turbid  environment  eind  that  the  major  sources  of  turbidity 
are  naturally  caused. 
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c.  other  Uses  of  Area.  The  National  Park  Sejrvice 
informed  the  Corps  by  letter  of  November  12,  1987,  that  the  boundary 
of  their  jurisdiction  at  Alcatraz  extends  from  the  island  to  3  00 
yaunds  beyond  the  low-water  line  around  the  perimeter  of  the  island. 
The  northeastern  end  of  the  designated  Alcatraz  open-water  disposail 
site  extends  approximately  300  feet  into  this  boundary;  however,  the 
disposed  area  has  been  in  use  since  1894  and  it  has  not  been 
demonstrated  that  dredge  disposed  is  prohibited  within  the  Golden 
Gate  National  Recreation  Area. 

By  letter  of  February  17,  1988  to  the  San  Francisco  Bay  Conservation 
and  IDevelcpment  Commission,  the  State  Lands  Commission  has  expressed 
concern  for  potential  sloughing  of  the  Alcatraz  disposed  site  onto 
lands  the  State  has  leased  for  sand  extraction. 

d.  Cultured  Resources.  Cultured  resources  within  the 
Oakland  Channel  improvement  areas  and  at  the  Alcatraz  disposed  site 
were  discussed  in  prior  Oakland  harbor  EIS'.  It  was  determined  that 
no  significant  historic  resources  were  within  the  Channel  or  Alcatraz 
disposal  area. 

Prior  to  the  establishment  of  the  federal  channels  beginning  in  1874, 
the  harbors  were  part  of  the  San  Antonio  Creek  Estuary.  Almost  edl 
of  the  area  was  continually  under  water.  It  is  therefore  unlikely 
that  prehistoric  resources  are  present  in  the  project  area. 

During  World  War  I,  the  Pier  2  area  of  the  Inner  Harbor  was  developed 
by  the  Moore  Dry  Dock  Company,  and  became  one  of  the  principal  ship 
building  sites  on  the  Pacific  Coast  of  the  United  States.  This  role 
continued  through  World  War  n.  Ship  building  and  repair  ceased  at 
the  site  during  the  1950's,  the  dry  docks  that  had  been  based  there 
were  removed,  and  Pier  2  itself  was  r^laced  in  the  inid-1970's  by  the 
Schnitzer  Steel  Company.  The  new  pier  has  been  used  for  shipping 
scrap  metal. 

Archival  and  on-site  research  by  Corps  of  Engineers  cultured  resource 
staff  has  determined  that  no  physiced  structures  or  remains  in  the 
area  of  this  project  are  eligible  for  inclusion  in  the  National 
Register  of  Historic  Places,  nor  would  there  be  any  indirect  effects 
on  such  property. 

3.4  OCEAN  DISPOSAL  SITE 

3.4.1  Gulf  of  the  Farcdlones.  Directly  off  San  Francisco,  lies 
one  of  the  bixadest  areas  on  the  continental  shelf  along  the  Pacific 
coast  of  North  America.  Somewhat  protected  by  the  seaward  extension 
of  the  Point  Reyes  Headlands  and  the  submerged  Cordell  Bank,  the  necur 
coastal  water  ioiown  as  the  Gulf  of  the  Farallones  supports  a  diverse 
and  rich  environment  Punctuating  the  center  of  the  Gulf,  are  the 
Faredlcxi  Islands.  Two  thirds  of  the  Gulf,  has  been  demcircated  as  the 
Gulf  of  the  Farallons  Nationad  Marine  Sanctuary  (948  nmi^^  being  a 
rnauine  area  of  nattional  significaince  to  benefit  the  public  aind  the 
oceans  (NOAA,  1987). 
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3.4.2  Currents  and  Tides.  The  near  coastal  waters  in  the  Gulf 
of  the  Fcirallones  experience  seasonal  changes  similar  to  those  in  the 
San  Francisco  Bay  EstUeiry.  In  summer,  the  prevailing  northwest  winds 
help  drive  the  diffuse  California  Current  that  flows  southward  at  the 
surface,  closer  to  shore.  A  countercurrent  referred  to  as  the 
California  Countercurrent,  flows  northward  at  depth  (200  m).  Both 
the  California  Current  and  the  California  Countercurrent  can  meander 
and  induce  wide  yeaur-to-year  changes.  These  same  winds  that  drive 
the  California  Current  onshore,  induce  surface  waters  offshore,  to  be 
r^laced  by  deeper  water  upwelling  to  the  surface.  In  winter,  the 
north  weird  flowing  Davidson  Current  develops  inshore  of  the  California 
Current.  The  interstitial  period  generally  September  to  December, 
where  upwelling  has  subsided  and  the  poleward  flowing  Davidson 
Current  has  not  yet  develcped  brings  a  distinct  thermocline  to  the 
ocean  waters.  Highly  varying  eddies  form  b€twee.n  the  major  currents 
flowing  equatorial  or  poleward  and  the  shore  due  to  the  geometry  of 
the  Gulf  of  the  Farallones  and  the  tidal  oscillation  of  flow  from  San 
Francisco  Bay.  Accordingly  currents  at  any  of  the  candidate  sites 
may  vary  seasonally. 

Additionally,  proximity  to  the  entrance  of  San  Francisco  Bay  can 
dictate  the  direction  and  strength  of  currents.  The  tremendous  tidal 
prism  of  San  Francisco  Bay  oscillates  through  the  Gulf  twice  a  day. 
The  major  pulse  an  the  ebb  tide  moves  westward  and  southward  to  be 
r^laced  by  nearshore  waters  from  north  and  south  of  the  entrance  to 
the  Bay  when  the  tide  changes  to  flooding  (Brown  and  Caldwell, 
1971).  The  addition  of  riverine  outflow  to  the  tidal  constituent  is 
normally  minor.  However,  extreme  meteorological  events  can  play  a 
role.  In  the  great  flood  cf  1862,  water  flowed  for  at  least  ten  days 
through  the  Golden  Gate  in  a  steady  torrent,  blocking  tidal  reversal 
(Hedgpeth,  1979). 

3.4.3  Spriiment  Transport.  Historically,  currents  in  the  Gulf 
of  the  Farallones  have  been  sufficiently  strong  to  selectively 
transport  fine  grained  sediments  and  leave  well  sorted  sands.  Some 
littoral  drift  cf  the  remaining  non  cohesive  sediments  does  occur. 
Maijor  erosion  of  cohesive  sediments  from  a  dredged  material  disposal 
site  and  subsequent  sediment  transport  on  the  continental  shelf,  is 
not  expected. 

3.4.4  Turbidity  and  Suspended  Sediment.  The  major  sources  of 
suspended  sediments  in  the  Gulf  of  the  Farallones  are  the  ebbing 
tides  and  the  riverine  outflow  from  San  Frcmcisco  Bay.  While  ocean 
waters  are  generally  less  turbid  than  waters  of  the  Central  Bay, 
visible  turbidity  plumes  have  been  observed  many  miles  from  the  Bay 
entrances.  During  most  current  and  tidal  conditions  the  tidal  pulse 
or  infusicn  of  sediment  laden  water  into  the  Gulf  is  dispersed  and 
reduced  to  amhipnb  bcickground  levels  within  twenty  four  hours  (Brown 
and  Caldwell,  1971).  Greatest  sediment  infusions  into  the  Gulf  occur 
with  seasonal  high  riverine  flow  from  the  Sacramento  -  San  Joaquin 
River  Delta  and  can  persist  for  many  days.  Additional  increases  in 
turbidity  occur  during  the  upweUing  season  and  the  oceanic  season  cf 
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current  flow,  possibly  due  to  a  combination  of  lithogenous  and 
biogenous  suspended  particulate  matter.  Dredged  material  disposal  is 
not  expected  to  measuratily  alter  suspended  sediment  or  turbidity 
levels  in  the  Gulf  of  the  Farallones. 

3.4.5  Water  Quality.  Offshore  water  gucility  characteristics 
are  dominated  by  the  oceanographic  season.  The  San  Francisco  Bureau 
of  Water  Pollution  Control  and  CH2M  Hill  (1984  and  1985)  conducted 
marine  surveys  at  seven  offshore  sites.  They  monitored  numerous 
parameters.  Their  results  illustrate  the  variability  of  oceanic 
conditions  as  the  coastal  currents  change  between  the  California, 
Davidson  and  Upwelling  periods.  Furthermore,  offshore  water  quality 
is  influenced  by  fresh  water  discharge  from  the  Bay  during  winter  and 
spring  as  well  as  by  the  "El  Nino"  event  that  develops  along  the  west 
coast  periodically  as  a  result  of  meteorological  conditions. 

For  example,  stratification  of  the  offshore  waters  can  be 
significantly  different  between  the  three  oceanographic  seasons 
(Ibid.)  During  the  oceanic  period  of  the  Ceilifomia  Current  season 
in  October  1983,  the  average  density  difference  from  the  surface  to 
bottom  was  4.7  sigma  units.  In  February  1984  (Davidson  Current 
season),  the  average  density  difference  was  2.8  sigma  units,  and  in 
June  1984  it  was  0.7  sigma  units.  The  June  1984  data  indicate  strong 
upwelling.  Furthermore  the  dissolved  oxygen  level  was  less  than  4.0 
mg/1  at  depths  below  10  meters  during  this  period  at  five  stations. 
The  average  neair-bottom  oxygen  concentration  was  5.5  mg/1  compared  to 
7.6  mg/1  in  October  1983  and  7.0  mg/1  in  February  1984, 

Partiailate  loading  also  can  be  highly  variable  because  of  changes  in 
water  mass,  circulation  and  freshwater  outflow  (Ibid).  Primary 
productivity,  as  measured  by  chlorophyll  a  concentrations,  was 
greatest  during  Upwelling  periods.  Suspended  solids  concentrations 
were  greatest  in  February  of  the  1984  monitor  period  (during  high 
Delta  outflow).  Other  parameters  such  as  nutrients  levels  are  also 
correlated  with  oceanographic  season  (Brown  and  Caldwell,  1971). 

3.4.6  Sediment  Quality.  Sediment  quality  parameters  at  Site  IM 
have  been  included  in  baseline  surveys  under  contract  by  the  Corps  of 
Engineers.  Sediment  from  the  vicinity  of  Site  IM  was  collected  for 
use  as  reference  material  in  bioassay  testing  of  the  Alcatraz 
disposal  sediments.  Results  of  bulk  analyses  reveciled  that  sediments 
contain  low  concentrations  of  contaminants  (See  Table  3.G).  Sediment 
quality  data  from  Site  B1  has  not  been  collected,  although  material 
from  the  vicinity  was  used  as  a  reference  for  bioassay  tests.  Since 
both  sites  IM  and  B1  have  not  been  used  previously  for  dredged 
material  disposal,  pollutant  levels  at  the  site  are  not  expected  to 
be  elevated  compcu?ed  to  concentrations  from  sediments  at  the  Oakland 
Harbor  projects  or  at  the  Alcatraz  site.  Disposed  and  deposition  of 
dredged  material  will  alter  the  chemical  composition  of  the  ocean 
bottom  at  the  specific  site.  For  this  project,  the  substrate 
characteristics  at  the  ocean  site  will  also  change. 
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3.4.7  Biological  Resources.  The  major  focus  of  the  following 
description  is  the  biological  environment  of  the  Pacific  Ocean  off 
the  Centrcil  Coast  of  California  in  which  the  candidate  ocean  disposal 
sites  are  situated.  The  mcirine  ecosystem  has  two  major  zones.  These 
zones  are  referred  to  as  benthic  (sea  floor)  and  pelagic  (water 
column)  zones.  Diverse  physical,  biological,  and  chemical  processes 
and  many  interactions  occur  within  each  of  the  zones  and  between  the 
two.  Biological  communities  vary  spatially  and  temporally  as  a 
result  of  large-sccile  seasonal,  hydrodynamic  periodic  factors  and 
variations  in  local  inputs  and  climatic  phenomena  (for  example, 
upwelling,  El  Nino  [the  occurrence  of  unusually  warm  water  by 
currents  from  the  south],  and  proximity  to  sources  of  natural 
sedimentation).  Man-induced  disturbances  in  the  marine  environment 
can  be  difficult  to  discern  from  interactions  due  to  natural  physical 
forces. 

Tidal  currents  emanating  from  the  narrow  entrance  and  fresh  water 
outflow  influence  the  currents  and  salinity  regimes  in  the  area  near 
shore.  Sediment  plumes  from  San  Francisco  Bay  can  extend  seaward  up 
to  44  km  (24  nauticcLL  miles).  Such  plumes  are  largest  during  the 
winter  months  when  runoff  of  the  Sacramento  and  San  Joaquin  Rivers 
are  high. 


a.  Benthic  Environment.  Benthic  organisms  within  the 
study  area  inhabit  subtidal  (below  low-low  water  tides  line) 
habitats.  The  offshore  ocean  bottom  supports  a  diverse  array  of 
interactive  invertebrate  and  fish  communities.  Population  densities 
of  demersal  fish  have  been  correlated  to  benthic  invertebrate 
aibundance.  Community  structure  and  stability  is  influenced  by 
climatic  regime,  suitability  of  specific  substrate  qualities  and 
successful  developme.nt  and  growth.  Seasonal  studies  of  infaunal 
communities  on  the  shelf  have  indicated  significant  seasonal  and 
year-to-year  vciriations  in  community  composition.  Areas  near  the 
shore  and  in  proximity  to  San  Francisco  Bay  are  influenced  by 
hydrodynamic  conditions  related  to  outflow  and  seasonally  varying 
inputs  of  particulate  material.  Temporal  variations  in  sediments 
immediately  outside  of  the  Golden  Gate  cire  likely  seasonal  phenomena 
in  relation  to  variability,  seasonality  and  year-to-year  Bay  flow. 

Habitat  types  are  defined  by  substratum  and  algae  cover  and  these  are 
further  divided  and  refined  by  degree  of  consolidation,  amount  of 
algae  cover,  and  size  of  component  materials  (sand,  gravel,  cobble, 
boulder)  on  the  sea  floor. 

LiOcal  public  aweureness  of  the  decline  of  the  crab  resource  in  the  San 
Francisco  Bay  region  has  resulted  in  the  intensification  of  fishery 
management  efforts.  Studies  investigating  reasons  for  the  decline  of 
the  central  California  crab  resource  have  indicated  numerous  causes 
including:  regioneLL  climatic/oceanographic  changes,  degraded  nursery 
habitat  in  San  Francisco  Bay,  parasitism,  and  pollution.  However,  no 
specific  or  definitive  cause  has  been  identified.  Because  of  its 
marked  decline  and  potential  for  recovery,  the  Dungeness  crab  fishery 
for  the  San  Francisco  Bay  Area  is  considered  a  significant  resource. 
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b.  Pelagic  Environment.  The  pelagic  cone  is  fluid  with 
organisms  moving  through  it  both  horizontally  and  vertically.  The 
pelagic  environment  is  further  sub-divided  into  the  euphotic  zone 
(near  surface  where  sun  penetrates  and  photosynthesis  occurs)  and  the 
aphotic  zone  (depths  beyond  sdar  light  energy).  Light  penetration 
is  a  function  of  depth  and  turbidity,  factors  which  are  constantly 
changing  in  the  mari.ne  environment. 

Major  biologic  components  within  the  pelagic  community  include 
plankton  (organisms  which  drift)  and  nekton  (swimming  forms  such  as 
squid,  fish  and  marine  mammals).  Energy  flow  in  the  pelagic 
environment  from  primary  producers  (e.g.,  phytoplankton)  through 
consumers  (e.g.,  zooplankton  and  fish)  and  ultimately  to  decomposers 
(bacteria  and  fungi)  goes  through  a  complex  network  k.nown  as  a  food 
web.  In  the  pelagic  environment,  these  are  not  well  understood. 

(1)  Plankton.  Within  the  water  column  are  the 
phytoplankton  (primary  producers  which  use  the  sun's  energy  and 
zooplankton  (secondary  producers  which  feed  on  phytoplankton)  as  well 
as  other  small  organisms  which  spend  all  or  critical  stages  of  their 
lives  drifting  on  the  ocean  currents.  Primary  productivity  and 
phytcplankton  biomass  generally  increases  near  the  shore  and  varies 
with  the  seasons. 

The  Gulf  of  the  Farallones  is  an  area  of  high  planktonic 
productivity.  This  is  largely  due  to  the  combination  of  the  seasonal 
upwelling  characteristics  of  the  entire  coast  of  California,  and  the 
local  effect  of  large  nutrient  inputs  from  San  Francisco  Bay.  In 
addition,  smaller-scale  oceanographic  processes  along  with  coastal 
and  bottom  topography  enhance  productivity  and  act  to  concentrate 
standing  stocks  of  plankton. 

(2)  Nekton.  Pelagic  fish  which  dwell  near  the 
surface  are  typically  fast  swimming  schooling  fishes.  Species  such 
as  anchovies,  hake,  saury  and  herring  arc  abundant,  widely 
distributed,  have  broad  feeding  habits  and  many  predators.  These  are 
major  contributors  to  the  pelagic  food  web.  Other  fishes  such  as 
blue  shark,  salmon,  cdbacore,  and  bonito  are  important  migrating 
predators.  Some  pelagic  fish  remain  at  depth  and  others  make 
vertical  migrations  to  the  surface  layer  at  night  in  order  to  feed. 
Squids  are  important  predators  on  zocplanlcton,  fish  and  other  squid, 
and  in  turn  provide  forage  for  marine  fishes,  sea  birds  and  marine 
mammals. 

Of  the  sites  investigated,  the  Site  IM,  with  39  m  (25  fathoms)  of 
depth,  has  relatively  high  infauna  abundance.  The  populations  ot 
species  were  higher  during  early  spring  compared  to  early  summer. 
Major  commercial  resources  found  at  the  site  iiicJude:  lingcod, 
flatfish  and  Dungeness  crab.  All  three  species  are  widely 
distributed  along  the  Pacific  Coast.  The  winter  season  is  the  major 
commercial  fishing  period  along  northern  California. 
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c.  Marine  Mammads/Rare  and  Endangered  Species.  Marine 
meuiunals  induding  seals,  sea  lions,  whales  and  porpoises  are  common 
in  the  pelagic  habitat.  These  meirine  species  feed  primarily  on  fish 
cind  cephalopoda.  Seven  endangered  whales  and  the  endangered 
Guadalupe  fur  seals  were  identified  by  the  National  Marine  Fisheries 
Service  as  species  that  may  be  found  in  the  area  of  the  proposed 
sites.  Of  the  listed  species,  only  the  gray  whale  and  humpback  whale 
are  likely  to  occur  in  the  area  on  a  seasonal  basis.  The  other  five 
species  migrate  out  beyond  the  continental  shelf  break.  The  present 
distribution  of  tha  endangered  Guadalupe  fur  seal  is  from  Guadalupe 
Island,  Me>dco  to  Monterey  Bay  (BLM/POCS  &  USFWS,  USDI,  1981)  and  is 
not  expected  to  be  found  in  the  vicinity  of  the  candidate  disposal 
sites. 


3.4.8.  Socio-Economic  Environment.  The  socio-economic 
environment  of  the  Oakland  Harbor  projects  was  discussed  in  the 
FEIS's;  only  the  ocean  area  offshore  of  San  Francisco  Bay  is  examined 
below. 


a.  Navigation.  The  value  cf  commercial  shipping  to  the 
Bay  area  is  well  known  aind  has  been  been  examined  in  prior  EIS 
documents;  therefore,  this  discussion  is  limited  to  vessel  mcvement, 
navigation  seifety  and  military  operating  areas.  The  San  Francisco 
Bay  Region  has  six  major  commercial  ports  and  at  least  eleven 
military  facilities  which  depend  on  water  transportation. 
Unpublished  data  for  1985  indicate  the  movement  of  4  5  million  long 
tons  of  cargo  through  the  Golden  Gate.  Data  on  vessel  movement  for 
the  same  year  shows  that  4,667  vessels  came  through  the  Gate  to  call 
at  Bay  Area  ports.  Of  this  number,  military  movement  accounts  for 
less  than  one  percent. 

The  Scin  Francisco  Vessel  Traffic  Ser/ice  (VTS)  was  established 
by  the  U.  S.  Coast  Guard  (USCG)  in  1968  to  decrease  maritime 
accidents  in  the  Bay.  The  VTS  is  an  advisory  service  which 
coordinates  vessel  movements  cind  monitors  vessel  activities  with  the 
assistance  of  the  Maritime  Safety  Office,  which  has  the  authority  to 
ticket  and  fine  commercial,  recreational,  and  military  vessels.  ’.TS 
functions  through  a  radio  network  to  provide  information  to  inbound, 
cutbcund,  and  intra-Bay  vessels.  This  information,  which  includes 
other  vessels'  identities  and  positions,  weather,  routes,  and 
cargoes,  assists  pilots  and  .masters  in  situations  such  as  entering  cr 
leaving  port,  in  blind  spots,  in  precautionary  and  limited  traffic 
areas,  and  during  restricted  visibility.  '/TS  records  all  inbound  and 
outbound  vessel  movement  through  the  Golden  Gate. 

In  December  1986,  the  USCG  monitored  vessel  movement  by  radar  which 
has  a  range  of  45  km  (24  nauticcil  miles)  radius  from  Pt.  Bonita;  and 
by  radio  which  has  a  70  km  (38  nautical  miles)  radius  from  Mt. 
Tamalpais  through  the  offshore  Vessel  Movement  Reporting  System 
(OVMRS).  OVMRS  is  a  voluntary  information  service  for  both  large 
commercial  and  military  vessels  and  small  pleasure  craft.  The 
Mauhtime  Traffic  Sepauration  Scheme  for  San  Francisco  Bay  is  comprised 
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of  traffic  lanes  and  precautionary  areas,  and  the  OVMRS  boundaries 
outside  the  Bay  are  shown  in  Figure  2.2.  Traffic  lanes  range  in 
width  from  90  m  (3  00  ft)  to  1,610  m  (one  mile)  in  width;  these  are 
s^seurated  by  zones  which  are  90  m  (300  ft)  in  width.  Precautionary 
areas  are  the  hub  of  vessel  activity  where  traffic  lames  meet  and 
vessels  join,  leave,  or  cross  the  traffic  separation  zones.  The 
precauticnciry  area  outside  the  Golden  Gate  forms  the  intersection  for 
three  ocean  traffic  lanes  which  provide  access  to  the  San  Francisco 
Bay  Region.  It  is  approximately  22  km  (12  nautical  miles)  in 
diameter  and  20  km  (11  nautical  miles)  from  the  Gate. 

VTS  records  show  that  total  marine  traffic  in  San  Fremcisco  Bay  in 
1986  was  about  82,000  vessel  movements.  VTS  indicates  that  actual 
vessel  movements  through  the  Golden  Gate  have  probably  decreased 
recently  due  to  the  larger  average  size  of  commercial  vessels,  which 
can  carry  more  cargo  per  trip.  VTS  maintains  reports  of  every 
accident,  or  "incident",  that  occurs  in  the  San  Francisco  Bay 
region.  Review  of  VTS  records  shows  that  there  were  128  incidents  in 
1986.  "Incidents"  include:  collisions/near-misses;  vessel 
groundings;  non-compliance  (i.e.,  not  listening  to  VTS  or  acting 
contrary  to  their  instructions) ;  non-participation  (i.e.,  turning  the 
vessel  radio  off);  hindering  navigation  (i.e.,  navigating  in  front  of 
a  commercial  vessel;  and  loose  barges  (i.e.,  tow-line  breaks  and 
barge  is  loose  or  tug  has  mechanical  problems).  In  198  6,  there  were 
27  such  incidents. 

Three  U.S.  Naval  Submarine  Operating  Areas,  identified  as  Ul,  U2,  and 
U3  are  also  located  offshore.  These  areas  are  not  monitored  by 
OVMRS.  The  areas  are  used  by  U.S.  Navy  submarines  from  three 
different  facilities  for  training  maneuvers  and  torpedo  practice. 

b.  Commercial  Fishing. 

(1)  Site  IM.  The  wide  sedimentcury  shelf  west  of  the 
Golden  Gate,  between  Pt.  Reyes  and  Pescadero  Pt.,  supports  a  variety 
cf  commercial  fish  resources.  This  fishery  region  supports  trap, 
trawl,  hook  and  line  and  troll  fisheries.  Principal  target  species 
include  Dungeness  crab,  flatfish,  rockfish,  and  salmon  (Tetra  Tech, 
1987).  For  commercial  fis.hing  the  species  emphasis  is  dictated  by 
market  vailue,  regulations,  and  abundance.  The  principal  fisheries 
within  the  region  will,  therefore,  vary  from  month  to  month  and 
annually. 

The  biologiccil  relationship  between  the  Gulf  of  the  Farallones  and 
Sam  Fremcisco  Bay  is  important  as  salmon,  several  species  of 
flatfish,  the  Pacific  herring,  and  meiny  other  fish  eure  dependent  upon 
both  the  ocean  emd  estueirine  (bay)  environment-  The  most  productive 
eureas  for  edl  commercially  important  fish  (except  seilmon)  are  in  the 
Gulf  of  the  Feirallones  and  South  of  the  Farallon  Islands  at  depths 
greater  than  91  m  (50  fathoms)  (See  Figure  2.4).  Major  fisheries, 
including  the  dungeness  crab  and  salmon  (see  chart  below)  fisheries 
with  an  estimated  total  veilue  of  $23,665,000  for  1986,  are  located 
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just  offshore  of  San  Francisco  Bay.  Both  fisheries  have 
significantly  declined  in  recent  years  and  management  efforts  have 
been  intensified. 

SAN  FRANCISCO  SALMON  CATCH  DATA 
Average  Number  of  Fish 


Year 

Commercial 
(King)  (Silver) 

Sport 

(King) 

Fishina 

(Silver) 

1971-75 

188,200 

35,500 

140,900 

8,700 

1976-80 

174,700 

20,800 

75,600 

4,000 

1981-86 

197,500 

7,200 

84,800 

400 

Dungeness  Crab  ( Cancer  magister^ .  The  commercially  most 
important  fishery  resource  in  this  off-shore  Golden  Gate  area  is  the 
dungeness  crab  representing  an  annual  value  of  $3  minion  to  the  Bay 
area.  Although  widely  distributed  from  California  to  Alaska, 
dungeness  crab  catch  data  indicates  the  resoujrce  is  on  a  significant 
decline  in  the  San  Francisco/ Bodega  Bay  area.  In  the  San  Francisco 
region,  the  catch  reached  a  high  of  8.9  million  pounds  in  1956-57. 
Over  the  last  35  years  the  pounds  of  crabs  landed  has  drcpped  from  an 
average  of  5  million  pounds  (1950-1960)  to  about  700,000  pounds 
(1980-1985).  Catch  data  is  available  for  1977-1985  (See  Figure 
3.9).  This  85  percent  decline  in  catch  was  termed  as  "severe  and 
sustained"  by  the  Department  of  Fish  and  Game  (Tasto  and  Wild, 
1983).  Since  pollution  stress  has  been  indicated  in  juvenile 
rxingaiess  crabs  in  San  Francisco  Bay,  the  Department  of  Fish  and  Game 
has  indicated  that  monitoring  and  enforcing  water  quality  standards 
both  in  the  Bay  and  in  ocean  waters  offshore  and  prohibiting  loss  of 
habitat  are  needed  to  protect  the  Dungeness  crab  resource  (Ibid.). 
Based  on  a  twenty  year  record  of  landings  for  central  California,  the 
annual  landing  averages  750,000  pounds. 


The  commercial  fishing  regulations  for  the  important  marine  species 
of  the  region  provide  for  the  following  open  seasons: 


Species 


Open  Season 


Major  Effort 


King  salmon 
Silver  salmon 
Dungeness  crab 


April  15  to  Sept.  30  April  -  Sept. 
May  15  to  Sept.  30  May  -  Sept. 

2nd  Tues  Nov.  to  June  30  Dec.-  Feb. 


Site  IM  is  well  within  the  range  of  productive  Dungeness  crab 
fishing.  State  Fish  and  Game  records  indicate  that  for  the  most 
ineoent  records  available  (1977-1985)  non-trawl  commercial  catches  in 
the  vicinity  of  B1  have  were  dominated  by  albacore  (67,400  lbs.), 
Chinook  saLlmon  (24,400  lbs.),  and  sea  urchins  (10,900  lbs.)  (Tetra 
Tech,  1987).  The  ether  most  common  species  caught  in  this  area  were 
rockfish,  English  sole,  and  sanddabs. 
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Figure  3-9  Dungeness  crab  catches  from  regional  California  Department 
of  Fish  and  Game  blocks  (1977-1985). 

I  O>»r100  000  Os  0*  CXjngeneis  Crab  |  |  lO-SOOOOIbi  ol  Dur^e-'ess  C.-ab 

[  [  50  ■  1 00  OOP  Iba  o(  Ojngyess  c>ab  |  |  Less  than  10,000  lbs  o(  Dungeness  Crab 
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Recreational  and  sports  fishing  is  popular  year-round  throughout  the 
Gulf  of  the  FaraUones.  Sports  fishing  in  the  region  is  estimated  to 
be  as  high  as  250,000  to  300,000  angler  days  annually  from  various 
northern  California  ports.  Party  boats  fish  primarily  for  rock  cod, 
scilmon,  halibut,  and  albacore.  In  1985,  party  boats  from  San 
Francisco  Bay  harvested  over  83  percent  of  the  State's  sportfish 
salmon  catch  (Tetra  Tech,  1987).  For  all  these  species  except 
scilmon,  fishing  is  permitted  year-round.  The  recreational  salmon 
fishing  season  runs  for  nine  months  out  of  the  year. 

According  to  the  latest  data  available  (1986),  it  was  estimated  that 
100  to  500  fish  were  caught  annually  by  party  boats  and  commercial 
fishing  passengers  inside  Department  of  Fish  and  Game  Fish  Block  No. 
465,  which  contains  Site  IM  (Tetra  Tech,  1987). 

(2)  Site  Bl.  The  general  description  of  the  fishery 
values  provided  in  Section  3.4.8  b  (1)  for  Site  IM  also  applies  to 
the  general  vicinity  of  alternative  Site  Bl.  The  principal 
commercial  species  found  in  the  immediate  vicinity  of  Site  Bl  include 
white  croaker,  Chinook  salmon,  rockfish,  northern  anchovy,  and 
albacore.  Site  Bl  is  located  in  the  same  D^artment  of  Fish  and  Game 
Fish  Block  (No.  465)  as  Site  IM  and  therefore  shares  most  of  the 
characteristics  of  IM.  The  recreational  and  sports  fishing  estimates 
are,  therefore,  also  the  same  as  those  for  Site  IM,  Site  Bl  is 
generally  regamded  as  the  outer  limit  of  productive  Dungeness  crab 
fishing. 


c.  Oil  and  Gas  Leasing.  Exploration  and  development 
for  oil  and  gas  is  regulated  in  areas  beyond  the  three-mile  limit  of 
the  territorial  sea  of  the  United  States  by  the  Minersils  Management 
Service  of  the  U.S.  Depeurtraent  of  the  Interior.  The  ocean  disposal 
site  study  area  is  located  within  the  Pacific  Outer  Continental  Shelf 
(OCS)  Region,  Central  California  Planning  Area,  Offshore  San  Mateo 
and  Santa  Cruz  Counties.  Lease  sales  within  the  Central  California 
Planning  area  have  produced  approximately  $2  billion  for  the  Federal 
Treasury;  however,  no  active  production  is  in  progress.  Much  of  the 
gas  and  oil  leasing  within  the  California  OCS  has  been  suspended  as  a 
result  of  a  congressional  moratorium  imposed  in  1982.  Though  the 
moratorium  was  lifted  in  1986,  negotiations  to  resolve  conflicts  over 
California  offshore  leasing  are  on-going  (Kinnetics,  1987).  Basic 
leasing  units  are  known  as  blocks  and  each  encompasses  5,750  acres. 
Candidate  ocean  disposal  sites  are  located  in  Block  332  (Site  IM), 
Block  463  (Site  Bl),  Block  552  (Site  BIA),  Block  335  (Site  Cl). 
Mineral  Management  Service  has  stated  that  disposal  of  dredged 
material  at  Site  IM  or  Bl  would  not  conflict  with  planned  lease  sales 
and  the  dredged  material  disposal  at  Site  BIA  and  Cl  would  conflict 
with  planned  leasing. 

d.  Cultural  Resources.  A  reconnciissance  level  report  to 
determine  the  potential  for  submerged  vessels  to  exist  within  the 
ocean  disposal  site  areas  has  been  conducted  for  the  Ocean  Disposal 
Site  Selection  Study.  There  are  no  historic  resources  within  the 
ocean  disposal  study  area  listed  in  the  National  Register  of  Historic 
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Places  or  included  in  the  California  Inventory  of  Historic 
Resources.  No  survey  of  the  curea  has  been  conducted  to  search  for 
submerged  maritime  resources;  however,  the  Bureau  of  Land  Management 
has  mapped  known  shipwrecks  for  the  Gulf  of  the  Farallones,  and  has 
delineated  zones  of  high  and  low  incidence  of  shipwrecks  (See  Figure 
2.7).  The  zone  of  highest  shipwrecks  (i.e.,  a  cluster  of  three  or 
more  within  9.3  km  [5  nautical  miles],  or  a  single  shipwreck  within 
1.9  km  [one  nautical  mile])  includes  an  area  within  9.3  km  (5 
nautical  miles)  of  the  coastail  shoreline  and  also  area  immediately 
adjacent  to  the  Farallon  Islands.  This  is  Zone  2.  Zone  1  lies 
outside  this  area  and  is  categorized  as  having  a  low  incidence  of 
shipwrecks  (i.e.,  shipwrecks  within  18.5  km  [10  nautical  miles]). 
The  alternative  disposal  sites,  IM  and  Bl,  are  within  Zone  1. 

In  addition  to  the  Bureau  of  Land  M  anagement,  the  Northwest 
Information  Center  for  the  California  Archaeological  Inventory,  the 
National  Maritime  Museum,  National  Park  Service,  and  the  Minerals 
Management  Service,  L'.S.  Depaurtment  of  the  Interior  were  consulted. 
No  known  shipwrecks  are  recorded  in  the  vicinity  of  either  of  the 
alternative  ocean  disposal  sites. 

The  disposed  of  dredged  material  at  either  Site  l.M  or  BI  is  not 
likely  to  affect  submerged  cultural  resources.  The  State  Historic 
Preservation  Office  has  concurred  in  this  determination.  (See 
Appendix  D). 
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SECTION  4.0  ENVIRONMENTAL  EFFECTS 

4.1  IMPACTS  ADDRESSED  IN  THE  FEIS 

This  discussion  of  impacts  will  focus  on  the  differences  between 
the  revised  and  originail  project  (as  addressed  in  the  Final  EIS). 

4.2  PHYSICAL  IMPACTS 

4.2.1  Hydrology.  Dredging  operations  will  temporarily  increase 
turbidity  or  sediment  load  of  necud>y  waters  at  both  the  dredging  site 
and  the  disposad  site.  With  a  clamshell  dredge,  the  bucket  loses 
sediments  as  it  is  raised  through  the  water  column,  breaks  the 
surface,  cind  is  swung  to  the  dump  scow  or  barge.  In  contrast,  the 
hopper  dredge  disrupts  the  bottom  sediments  as  two  trailing  aurms  pass 
through  the  area  to  be  dredged.  The  hydraulic  or  hopper  dredge 
continually  resuspends  sediments  as  long  as  the  cutterhead  is 
crowding  the  sediment  face.  Surface  turbidity  occurs  as  supernatant 
water  in  the  helper  or  barge  are  allowed  to  overflow  to  create  a  more 
economical  load. 

Turbidity  and  suspension  of  sediments  occur  at  the  disposal  site  upon 
dischairge  of  the  dredged  materiaL  Sediments  are  discharged  from  t.he 
bottom  of  the  hoppers  or  dump  scows,  several  feet  below  the  surface, 
and  surface  turbidity  is  minimized.  A  turbidity  cloud  forms  around 
the  discheurge  during  the  convective  descent  and  dynamic  collapse 
phases  and  is  carried  '  .terally  by  currents.  Bulk  density,  particle 
size,  and  the  height  of  the  water  column  that  material  falls  through 
determines  the  amount  of  turbidity  at  mid-water  depth.  The  final 
phase,  impact  and  distribution  of  material  on  the  floor  of  the 
disposed  site,  can  also  impart  large  guantities  of  material  to  the 
lower  water  column. 

At  a  completely  d.ispersive  disposed  site,  strong  currents  will  erode 
or  resuspend  meiterial  deposited  on  the  bottom  and  carry  it  from  the 
disposal  site.  This  process  extends  loading  of  the  lower  water 
column.  Unfortunately,  the  factors  that  tend  to  limit  or  reduce 
turbidity  at  a  aquatic  disposal  site  eLLso  contribute  to  increased 
retention  of  dredged  material.  Deposition  and  accumulation  of 
material  on  the  bottom  can  ramge  from  negligible  to  almost  total. 

The  hydrologic  impacts;  the  turbidity  sediment  transport,  and 
bathymetric  cheunges  on  the  bextom  of  the  disposal  site,  are  discussed 
for  each  alternative  plan  in  the  following  sections. 

a.  Present  Condition.  The  Alcatraz  Disposal  Site  was 
selected  for  dL^JoseLL  operations  because  most  of  t.he  material  does 
enter  into  suspension  during  disposal  or  during  the  next  surge  of 
tidal  currents  and  turbidity  of  the  lower  water  column  is  expected  to 
be  high.  Pulses  of  increased  short  term  turbidity  will  occur 
thrcughcxrt  the  duration  of  a  dredging  project  upon  discharge  of 
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disposal  material.  These  temporary  pulses  or  plumes,  migrate  east  or 
west  from  the  site,  depending  on  tidal  phase,  and  dissipate  rapidly. 
Turbidity  and  sediment  load  in  the  Bay  is  increased  oni.y  in  a  loccil 
area  for  a  short  period  of  time  and  overall  effects  are  insignificant 
(see  Section  3.3.4).  The  candidate  ocean  sites  have  fine  to  medium 
grained  sandy  bottom  with  little  silty  or  clayey  material  and  almost 
no  cohesive  prcperties.  The  major  source  of  fine  grained  sediments 
is  outflow  and  exchange  with  the  tidal  prism  of  San  Francisco  Bay. 
No  previous  dredged  material  disposal  has  occurred  at  either  ocean 
site. 


b.  No- Action.  No  change  in  bottom  conditions  at  either 
of  the  disposal  sites  in  the  Bay  or  in  the  ocean  would  occur  from 
no-action. 


c.  Unrestricted  at  Alcatraz.  Unrestricted  clamshell 

dredging  and  disposal  would  have  the  least  impact  on  suspended 
sediment  load  at  the  Alcatraz  Disposal  Site.  Only  twenty-five 
percent  of  the  estimated  5.4  million  (7.0  million  yd^) 

dischcirged  at  the  site  during  the  project  would  be  transported  from 
the  site  in  the  discharge  plume  or  dur^g  subsequent  erosion.  The 
estimated  4  million  m^  (5  million  yd^)  retained  at  the  site  will 
add  to  the  existing  disposal  mound  and  and  is  estimated  to  bring  the 
average  depth  within  the  site  to  less  than  -6  m  (-20  ft)  MLLW. 
Discharging  the  materiail  from  a  hopper  dredge,  would  increase 
su^jended  sediments  carried  from  the  site  and  decrease  deposition. 
The  average  depth  at  the  disposal  site  is  estimated  to  be  under 
12.2  m  (40  ft)  after  completion  of  the  Oakland  Harbor  deepening. 
Turbidity  and  suspended  sediment  loads  in 

San  Francisco  Bay  and  in  the  vicinity  of  the  disposal  site  due  to 
dredged  material  di^xasal  at  Alcatras  are  desribed  in  Section  3.4.4. 

d.  Pre-Dredging  Alcatraz  with  Ocean  Disposeil.  Under 
this  alternative,  the  volume  of  material  expected  to  accumulate  at 
the  Alcatraz  disposal  site  as  a  result  of  the  Oakland  Harbor 
improvements,  will  be  dredged  from  the  Alcatraz  site  before  disposed 
of  Oakinnd  material  and  transported  to  the  preferred  ocean  disposal 
site  for  discharge.  About  2.1  million  m^  (2.7  million  yd^)  of 
materiad  will  be  removed  from  Alcatraz  by  clamshell  dredge  and 
trauisported  by  barge  to  the  ocean  site  for  disposal.  Alcatraz 
sediments  are  dense,  highly  consolidated  clays  and  samds  that  have 
resisted  resuspension  amd  erosj^on  in  the  site's  high  currents. 
Clamshell  dredging  with  a  15  m^  (20  yd^)  bucket  will  have  little 
effect  on  the  consistency  of  the  material.  Upon  discharge  at  the 
ocean  disposcil  site,  diffential  density  between  dredged  material  and 
ocean  waters  will  enable  rapid  descent  and  convey  lighter  materials 
to  the  bottom  The  resulting  d^XDsite  on  the  ocean  floor  and  should 
remain  highly  resistant  to  resuspension  and  erosion.  The  minor 
turbidity  plumes  associated  with  disposaul  will  travel  primarily 
northeast  or  south,  influenced  by  tidal  flux  from  San  Francisco  Bay, 
and  will  dissipate  quickly.  Turbidity  at  Alcatraz  from  dredging  will 
be  minor.  Disposal  of  the  5.4  million  m^  (7.0  million  yd^)  of 
material  from  Oakland  at  Alcatraz  from  a  hopper  dredge  will  have  the 
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same  effec±s  as  presented  above  for  turbidity  and  resuspension. 
Total  bathymetric  impact  at  Alcatraz,  with  project  material  replacing 
pre-dredged  material,  will  be  negligible. 


e.  Direct  Disposal  at  Ocean  Site. 

(1)  Site  IM.  Under  this  alternative,  all  5.4 
million  m^  (7.0  Ttiinion  yd-^)  of  sediments  from  the  Oakland  Harbor 
will  be  dredged  by  clamshell  dredge  from  the  channels,  turning  areas 
and  berths  in  the  harbor  and  transported  by  barge  to  the  ocean 
dredged  material  disposal  site  IM.  Upon  release  at  the  disposal 
site,  virtually  all  of  the  meiterial  will  be  transported  to  the  bottom 
in  the  convective  descent  pheise  and  will  form  a  deposit  thickest,  eind 
with  the  denser,  more  cohesive  sediments  in  the  center,  cind  thinning, 
with  softer  material  deposited,  radially.  Bottom  area  covered  by  the 
deposit  is  estimated  to  be  about  4.1  km^  (1.2  nmi^)  with  the 
total  deposit  of  sediments  on  the  periphery  of  the  site  being  less 
than  2  cm  (0.8  in)  after  completion  of  the  project,  and  thinning 
radially,  collapse  on  the  bottom.  Turbidity  plumes  from  sediment  not 
transported  to  the  bottom  in  the  convective  descent  phase,  will  be 
minimal.  The  small  amount  of  sediment  suspended  or  descending  slowly 
through  the  water  column  will  be  transported  primarily  either 
northeast  or  south,  d^jending  on  the  direction  of  seasonal  currents, 
and  shouls  reach  ambient  levels  before  lateral  transport  beyond  the 
site  perimeter. 

(2)  Site  Bl.  Utilization  of  candidate  Site  B1  for 
d^osition  of  sediments  dredged  from  the  Oakland  Harbors  will  be 
similar  to  use  of  Site  IM,  described  above.  The  5.4  million  m^ 
(7.0  milliom  yd^)  of  sediment  will  be  dredged  by  clamshell  dredge 
cind  haul  by  bcirge  to  the  site.  Release  of  material  from  the  bottom 
of  the  split  hull  vessels  will  initiate  convective  descent  to  the 
substrate.  Because  depths  at  the  site  are  cibout  twice  that  of  Site 
IM,  84  ra  (46  fm)  versus  42  m  (23  fm),  there  will  be  more  entrainment 
of  water  during  cenvective  descent,  more  horizontal  diffusion,  and  a 
radial  spread  of  deposits  slightly  more  than  twice  that  of  Site  IM. 
The  radius  of  bottom  impacts  will  be  3.1  km  (1.7  nmi)  and  area 
covered  will  be  18.5  km^  (5.4  nmi^).  The  central  area  of  the 
site  will  agciin  have  the  thickess  deposit,  but  because  of  increased 
lateral  ^reading,  the  thickness  of  the  central  deposit  will  be  less 
than  at  Site  IM.  The  site  size  has  been  set  so  the  deposit  at  the 
perimeter  will  be  less  them  2  cm  (0.8  in).  More  sediment  will  be 
lost  to  the  water  due  to  increased  depths  and  turbidity  or  suspended 
sediment  plumes  will  be  more  prevalent  in  the  lower  water  column. 
Seasonal  currents,  primarily  northeast  and  south,  are  not  expected  to 
carry  turbidity  or  suspended  sediment  load  significantly  above 
ambient  levels,  beyond  site  boundaries  or  into  the  nearby  Gulf  of  the 
Farallones  National  Marine  Sanctuary. 
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4.2.2.  Water  and  Sediment  Quality 

a.  Present  Condition 

(1)  San  Francisco  Bay.  The  water  quality  of  San 
Francdsco  Bay  is  diaracterized  by  a  wide  array  of  inputs.  The  Bay 
waters,  being  a  part  of  a  heavily  urbanized  region,  are  affected  by 
locail  runoff,  municipal  and  industrial  effluent,  tributary  inflow  and 
maritime  usage.  In  addition,  since  the  Bay  is  the  major  exit  of 
surface  waters  of  the  Sacramento  and  San  Joaquin  Rivers,  the  Bay  is 
subject  to  a  large  input  from  agricultural  drainage  and  upstream 
municipalities.  Trace  amounts  of  heavy  metals,  hydrocarbons, 
pesticides  and  nutrients  are  associated  with  dredged  sediments.  When 
this  material  is  resuspended  in  the  water  column,  small  amounts  of 
these  chemicals  may  be  releaised  into  open  waters  of  the  Bay.  On  a 
large-scale,  seasonal  wind/wave  action  on  the  broad,  shcQlow  portions 
of  the  Bay  generate  mixing  of  Bay  waters  with  attendant  resuspension 
of  sediments.  Tidad  influences  also  make  water  quality  conditions 
highly  dynamic.  Controls  on  discharges  of  pollutants  into  San 
Francisco  Bay  are  governed  by  the  San  Francisco  Bay  Regional  Water 
Quality  Control  Board  (RWQCB)  and  by  EPA. 

(2)  Ocean  Waters  Offshore  San  Francisco.  Coastal 
water  quality  in  proximity  to  San  Francisco  Bay  is  cilso  affected  by 
numerous  inputs.  In  addition  to  the  seasonal  outflow  of  San 
Francisco  Bay,  numerous  ocean  outfalls  are  located  in  the  coastal 
environment.  Infrequent  incidents  of  oil  spills  as  a  result  of 
transport  of  maritime  trade  also  influence  the  water  quality  of  the 
region.  Human  activity  affecting  water  quality  along  the  coast  near 
San  Francisco  Bay  is  not  uncommon. 

b.  No- Action.  Conditions  influencing  water  quality  both 
in  the  Bay  and  in  the  ocean  will  not  be  affected  by  no-action  related 
to  the  dredging  of  Oakland  Harbor.  Aquatic  disposal  of  dredged 
material  from  deepening  of  the  harbor  will  not  occur. 

c.  Unrestricted  at  Alcatraz.  This  plan  would  allow 
disposal  of  material  at  the  Alcatraz  disposal  site.  Section  404  of 
the  Cleem  Water  Act  requires  that  chemistry  of  sediments  to  be 
disposed  in  waters  of  the  United  States  be  compared  to  similar  data 
from  the  di^osed  area.  Bioassay  and  bioaccumulation  testing  were 
also  conducted  to  evaluate  the  potential  ecological  effects. 
Material  from  the  vicinity  of  the  ocean  disposal  site  (Reference  site 
coordinates:  37°  29'  00"N;  122°  42'  30”  W)  was  used  as  reference 
material  to  which  these  tests  were  compared.  In  these  tests,  the  use 
of  an  offshore  reference  material  is  considered  to  be  a  more 
conservative  test  because  the  material  is  assumed  to  contain  lower 
concentrations  of  contaminants  than  the  Alcatraz  disposal  site. 
Based  on  the  testing  requirements  for  disposal  at  Alcatraz,  the 
matericil  from  Oakland  Inner  and  Outer  Harbors  has  been  found 
acceptable  from  a  water  quality  perspective.  As  described  below, 
testing  of  the  channel  sediment  indicated  that  contaminant  levels 
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are  elevated  in  comparison  to  Alcatraz  data.  As  discussed  in 
Appendix  A  to  the  SEIS,  the  mere  presence  of  contaminants  in  the 
sediment  does  not  mean  that  a  biologically  significant  effect  will 
occur  cis  a  result  of  disposal  of  this  material  (Brannon  et  1975; 
Bricker,  1974;  Lee  and  Plumb,  1978;  Neff  et  1978).  Only  a  very 
small  fraction  of  the  contaminants  present  may  be  available  for 
uptake  by  an  organism.  For  that  reason,  bioassay  and  bioaccumulation 
testing  are  conducted  to  evaluate  the  potential  for  significant 
ecological  effects. 

Elutriate  tests,  which  are  a  simplified  simulation  of  the  dredging 
and  disposed  process,  were  conducted  on  sediment  samples  from  eleven 
locations  within  Oakland  Harbor  to  determine  whether  dissolved 
constituents  would  be  released  from  the  sedi.ments  into  the  water 
column  by  dredging  or  disposcLL  activities.  The  results  of  this 
testing  (see  Table  4. A.)  indicated  that  only  one  station  (Oakland 
Inner  Icc)  had  copper  and  zinc  concentrations  exceeding  the  State 
Water  Quality  Objective  by  1.5  times.  The  concentration  of  mercury 
at  Station  3cc  in  Oakland  Inner  Harbor  exceeded  the  State  Water 
quality  objective  by  2.3  times.  However,  mixing  zone  calculations 
(see  Appendix  A)  indicate  that  water  quality  standards  would  not  be 
exceeded  as  a  result  of  Oakland  Harbor  dredging.  The  results  of  this 
testing,  taking  into  account  the  mixing  that  occurs  at  the  dredgLng 
and  di^osal  sites  (because  of  the  large  volume  of  water  and  strong 
currents),  indicate  that  water  quality  objectives  contained  in  the 
Water  Quality  Control  Plan  for  Ocean  Waters  and  the  San  Francisco  Bay 
Basin  Plan  would  not  be  exceeded  cis  a  result  of  dredging  the  tested 
portions  of  Oakland  Harbor  or  of  disposing  of  material  at  Alcatraz 
for  the  parameters  for  which  tests  were  performed. 

The  above  mentioned  chemical  testing  of  the  elutriate  does  not 
provide  information  about  all  haumful  chemicals,  nor  does  it  provide 
information  about  possible  synergistic  effects  of  contaminants.  To 
address  these  problems  and  to  assess  the  potential  environmental 
effect  of  suspended  sediment  on  the  water  column,  suspended 
particulate  animal  bioassays  were  conducted  using  mysid  shrimp, 
speckled  sanddab,  and  mussel  larvae.  The  results  of  these  tests  are 
summzirized  in  Table  4.B.  Although  toxicity  (or  abnormal  development 
as  in  the  mussel  larvae  bioassay)  of  the  proposed  dredged  material 
was  significantly  greater  than  to  the  reference  sediment,  in  no  case 
was  the  sediment  toxic  to  50  percent  of  the  test  organisms  (or  cause 
abnormeil  development  in  50  percent  of  the  test  larvae).  As  a  result, 
the  LC50  (or  EC50)  was  greater  than  100  percent  concentration  of  the 
dredged  materiaLL  suspended  particulate  phase.  Therefore,  in 
accordance  with  the  guidance  suggested  by  EPA/USACE  (1977),  it  was 
ccancluded  that  no  unacceptable  water  column  impacts  would  occur  as  a 
result  of  either  dredging  or  disposed,  of  material  from  the  tested 
pxjrtions  of  Oakland  Harbor  at  the  Alcatraz  site.  Furthermore,  the 
results  of  the  suspended  particulate  phase  bioassays  support  the 
conclusiCTi  that  aft^  considering  initial  mixing.  State  Water  qucLLity 
objectives  would  net  be  exceeded  at  the  dredging  and  disposal  area. 
A  more  complete  analysis  of  the  bioassay  results  is  contained  in 
Appendix  A). 
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Several  suspended  particulate  phase  animal  bioassays  and  several 
solid  phase  bioassay  showed  statistically  greater  toxicity  in  the 
test  sediment  as  compared  to  the  reference  sediment  from  the  offshore 
ocean  environment.  However,  the  statistical  results  do  not 
necessarily  indicate  that  adverse  toxicity  will  occur  in  the  field. 
Appendix  A  has  been  modified  to  include  a  more  detailed  description 
of  the  Corps'  analysis  and  interpretation  of  these  data.  Statistical 
differences  in  these  data  are  only  used  as  a  tool  to  eveiluate  the 
vcuriatiOT  in  the  response  of  test  organisms  utilized  in  the  bioassay 
test.  The  magnitude  of  the  difference  as  well  as  the  number  of 
species  to  which  the  sediment  is  toxic  must  be  considered  to 
interpret  the  test  results.  The  findings  of  the  tests  indicate  that 
there  is  little  pctential  that  unacceptable  adverse  toxicity  impacts 
will  occur  in  the  field. 

Of  greater  environmental  concern  them  water  column  impacts,  is  the 
affect  of  the  matericil  which  settles  to  the  bottom  of  the  disposal 
site.  This  is  because  bottom-dwelling  animals  live  and  feed  in  and 
on  the  deposited  dredged  material  for  extended  periods.  In  order  to 
assess  the  environmental  ciffect  of  deposited  dredged  material,  solid 
phcise  animal  bioassays  were  conducted  using  mysid  shrimp,  bent-nose 
clam,  and  a  polychaete  worm.  These  tests  measure  mortcility  as  the 
end-point.  At  the  end  of  the  tests,  the  tissue  of  survivor  clams  and 
worms  were  analyzed  for  specified  chemical  constituents  to  assess  the 
potential  for  long-term  accumulation  of  contaminants  in  the  food 
web.  The  objective  of  the  bioaccumulation  test  is  to  identify  levels 
of  contaminants  that  might  be  harmful  to  the  ultimate  consumer,  which 
is  often  man  (EP  A/US  ACE,  1977).  A  summary  of  the  bioassay  results  is 
contained  in  Table  4.B.  Of  the  three  species  tested  only  the 
polychaete  worm  demonstrated  survival  that  was  statistically  lower  in 
sediment  from  Oakland  Harbor  than  survival  in  the  reference 
sediment.  However,  further  aneilysis  of  the  data  revealed  that 
significant  adverse  effects  would  not  occur  in  the  field  (A  more 
complete  aneilysis  of  the  bioassay  results  is  contained  in  Appendix 
A)'.  Therefore,  the  solid  phase  bioassay  results  of  the  initial 
testing  of  0akl2ind  Harbor  material  indicate  that  no  unacceptable 
adverse  impact  to  benthic  organisms  would  occur  as  a  result  of  the 
deposition  of  dredged  material  at  Alcatraz. 

The  bioaccumulation  results  showed  statistically  higher 
concentrations  of  chromium,  lead,  and  zinc  in  the  tissue  of  clams 
exposed  to  sediment  from  several  areas  within  Oakland  Harbor  than  in 
tissues  of  clams  exposed  to  a  reference  sediment  from  the  offshore 
ocean  environment.  However,  statistically  significant 
bioaocumulation  in  organisms  living  in  a  test  sediment  as  compared  to 
organisms  living  in  a  reference  sediment  does  not  necessarily  imply 
that  an  ecologically  important  effect  will  occur  in  the  field. 
Statistical  differences  in  test  data  are  only  used  as  a  tool  to 
evciluate  the  veiriation  in  the  response  of  test  organisms.  For  this 
reason,  a  number  of  factors  must  be  evaluated,  including  the 
magnitude  of  the  difference  from  the  reference  as  well  as  the 
comparison  of  the  actuad  tissue  concentration  to  veilues  reported  in 
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the  literature  and  FDA  type  limits.  Appendix  A  to  the  SEIS  has  been 
modified  to  include  a  more  thorough  discussion  of  the  bioaccumulation 
data.  Further  examination  of  this  data  revealed  that  the  tissue 
concentrations  in  the  test  organisms  were  low  and  did  not  exceed 
FDA-type  limits  (see  Table  4.C).  The  bioaccumulation  data  was 
compared  to  FDA-type  limits  because  this  data  can  presently  best  be 
interpreted  in  relation  to  human  health  where  as  the  evaluation  of 
ecological  impacts  of  bioaccumulation  is  much  less  certain 
(Peddicord,  et  al,  1986).  The  above  mentioned  metals  are  aLlso  not 
known  to  biomagnify  in  the  marine  environment  (Kay,  1984) ,  The 
Corps'  evaluation  of  this  data  did  not  indicate  that  any  of  the 
metals  were  highly  mobile  (see  Appendix  A).  In  addition,  the 
concentration  of  chlorinated  pesticides  in  the  tissue  of  clams 
exposed  to  sediment  from  one  station  within  Oakland  Inner  Harbor  was 
statistically  higher  than  in  clams  exposed  to  the  reference 
sediment.  Again  the  tissue  ooncentration  in  the  test  orgamisms  was 
low  and  was  far  below  FDA-type  limits  as  compared  to  the  reference 
level  (only  0.5%  of  the  FDA  limit)  (See  Table  4.C).  Finally,  the 
concentration  of  silver  in  the  polychaete  worms  was  statistically 
higher  in  worms  exposed  to  sediment  from  two  areas  within  Oakland 
Harbor  than  in  those  exposed  to  reference  sediment.  The  tissue 
concentration  of  silver  was  low  and  was  only  twice  the  tissue 
concentration  of  organisms  in  the  reference  sediment.  However,  there 
is  no  FDA-type  limit  with  which  to  compare  this  data. 

Another  solid  phase  bioassay,  using  the  amphipod,  Rhepoxvnius 
abronius.  was  performed  to  help  determine  whether  sublethal  effects 
would  occur  as  a  result  of  disposal  of  dredged  material  from  Oakland 
Hartoor  at  Alcatraz.  The  test  was  developed  by  EPA  researchers  for 
the  Puget  Sound  area  in  Washington.  These  tests  indicated  that 
toxicity  was  greater  in  organisms  exposed  to  sediment  from  Oakland 
Harbor  than  in  the  reference  sediment  (See  Table  4.B.). 

Although  these  results  indicate  that  a  statistically  significant 
effect  occurred,  several  factors,  inherent  in  the  test  itself  rather 
than  the  chemical  nature  of  the  dredged  material,  may  have  caused  the 
effect.  For  example,  grain  size  may  have  an  effect  on  these 
amphipods  at  extremes  of  fine  and  coarse  material  because  Rhepoxvnius 
typically  inhabits  well  sorted,  fine  sand  (Tetra  Tech,  Inc.  and  EVS 
Consultants,  LTD.,  1986).  The  survival  of  test  organisms  exposed  to 
sediments  from  OaJdand  Harbor  was  greatest  in  the  coarse  matericil 
sample,  material  from  area  #1,  Oakland  Inner  (88%  sand,  see 
Appendix  A).  Furthermore,  the  reference  sediment  was  a  fine  grained 
sand  (99%  sand)  in  which  Rhepoxvnius  abronius  reside  in  nature  and 
were  shipped.  This  is  in  accordance  with  protocols  developed  by 
Swartz  et  eil  (1985).  A  test  in  which  the  reference  sediment  is  a 
sediment  that  the  organisms  are  accustomed  may  only  measure 
differences  that  are  a  reaction  to  a  new  environment  or  to  fine 
grained  sediments  rather  them  toxicity  caused  only  by  contaminants 
associated  with  the  sediment.  In  addition,  Rhepoxvnius  abronius  does 
not  occur  in  San  Francisco  Bay.  Rhepoxynius  abronius  may  not  be  a 
suitable  test  organism  for  sediments  from  San  Francisco  Bay.  Further 
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TABLE  A.C 

ACTION  LEVELS  AND  MAXIMUM  CONCENTRATION  OF  CONTAMINANTS 
IN  AQUATIC  ORGANISMS  FOR  HUMAN  CONSUMPTION 


Australian  National  Health  and  Medical  Research  Council  Standards  for  Metals  in  Food,  Hay  1980. 
-  indicates  that  no  action  level  or  nuxinuii  concentration  has  been  established. 

This  is  not  an  action  level  but  a  tolerance  limit  established  through  the  rule  making  process. 


T 


research  studies  involving  Rhepoxynius  abronius  and  sediments  from 
San  Francisco  Bay  is  necessary  to  determine  the  suitability  of  the 
test  orgamism.  This  research  must  address  the  use  of  different 
reference  sediments  with  grain  size  comparable  to  the  test  sediment. 
Furthermore,  the  use  of  another  species  of  amphipod,  such  as 
Ampelisca.  which  is  known  to  reside  in  San  Francisco  Bay  should  be 
investigated. 

In  summary,  the  results  of  the  Rhepoxvnius  bioassays  are  difficult  to 
interpret  because  of  its  sensitivity  to  fine  grained  sediments,  the 
high  variability  of  the  data,  and  the  relatively  recent  use  of  this 
test  to  measure  pollutant  effects  of  sediments  from  San  Francisco 
Bay.  The  bioassay  results  required  by  Section  404  of  the  Clean  Water 
Act  should  be  carefully  examined  and  the  results  of  all  tests 
analyzed  collectively. 

After  evaluating  the  results  of  toxicity  and  bioaccumulation  testing 
collectively,  the  material  from  Oalcland  Inner  and  Outer  Harbors,  with 
the  exception  of  sediments  from  areas  adjacent  to  Schnitzer  Steel  and 
Alameda  Gateway  (formerly  Todd  Shipyard),  have  been  determined  to  be 
suitable  for  unrestricted  disposed,  at  Alcatraz  pursuant  to  the 
requirements  of  Section  404  of  the  Clean  Water  Act  in  the  Corps  best 
professionail  judgement.  As  mentioned  previously,  a  more  complete 
discussion  of  all  of  the  bioassay  and  bioaccumulation  results  is 
contained  in  Appendix  A. 

As  stated  earlier  in  the  SEIS,  additional  testing  was  conducted  on 
sediment  within  the  proposed  turning  basin  adjacent  to  Schnitzer 
Steel  and  the  former  Todd  Shipyard.  The  results  of  the  oyster  larvae 
bioassays  are  difficult  to  interpret  because  it  is  impossible  to 
separate  effects  of  contciminants  from  sampling  errors.  The  sediment 
was  inadvertently  frozen  prior  to  testing.  In  addition,  the  water 
cind  sediment  samples  were  stored  in  plastic  containers  after 
sampling.  Toxicity  and  abnormal  development  may  have  been  a  result 
of  contaminants  such  as  pthalates  leaching  from  the  plastic 
containers.  Furthermore,  freezing  the  sediments  may  have  resulted  in 
increased  contciminant  m<±)ility.  The  sediments  from  Schnitzer  Steel 
and  Todd  Shipyctrd  euie  very  cohesive  materials  that  are  unlikely  to 
mix  with  ether  material  or  to  be  mixed  with  water  during  dredging  or 
disposal  eperations.  Thus,  water  column  impacts  should  be  much  less 
than  observed  in  Iciboratory  tests  where  total  suspensions  were 
prepared. 

Results  of  the  oyster  lar/ae  bioassays  indicate  that  water  from  the 
Alcatraz  disposal  site  was  toxic  to  the  larvae  and  resulted  in  only 
20  percent  survived  eis  compared  to  80  percent  survived  in  the  control 
water.  In  addition,  only  65  percent  of  the  larvae  exposed  to 
Alcatraz  wetter  developed  normeilly.  Exposure  of  larvae  to  sediment 
from  Schnitzer  Steel  and  Todd  Shipyard  also  resulted  in  lower 
survived  than  for  larvae  exposed  to  control  water.  In  addition,  a 
higher  percentage  of  oyster  larvae  exposed  to  sediment  from  the  test 
sites  developed  abnormally  them  did  those  exposed  to  reference  emd 
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control  water.  Calculated  EC50  vailues  ranged  from  21.7  percent  to 
24.7  percent  for  the  three  stations  at  Schnitzer  Steel  and  from 
approximately  0  percent  (at  two  stations)  to  17.3  percent  for  the 
four  stations  at  the  former  Todd  Shipyard. 

In  summeiry,  sediments  from  areas  adjacent  to  Todd  Shipyard  generally 
have  higher  concentrations  of  contaminants  than  the  Alcatraz  disposal 
site  cind  Schnitzer  SteeL  Of  greatest  concern  are  the  concentration 
of  PAH'S  at  Stations  S2,  S3,  T5  and  T6;  the  concentration  of  mercury 
at  Stations  T5,  T6,  and  T7;  the  concentration  of  PCB's  at  Stations  T6 
and  T7;  and  the  concentration  of  tri-butyl  tin  at  Stations  T6  and 
T7.  These  contaminants  can  have  an  adverse  impact  on  marine 
organisms.  Consequently,  further  evaluation  including  toxicity  cind 
bioaccumulation  testing  is  necessary  to  determine  the  potential 
biological  impact  of  these  contaminants.  Without  results  of  these 
tests,  it  must  be  assumed  that  these  contaminants  are  potentially 
bioava  liable.  Hence,  the  unrestricted  open -water  disposal  of  this 
material  would  result  in  unacceptable  adverse  impacts  on  the  marine 
environment.  Covering  the  materieiL  from  Schnitzer  Steel  cind  the 
former  Todd  Shipyeird  areas  to  isolate  it  from  the  aquatic  environment 
would  not  be  effective  at  the  Alcatraz  disposal  site  because  of  the 
existing  high  energy  dispersive  environment  at  Alcatraz.  A  low 
energy  retentive  site  is  required  for  the  successful  isolation  of 
unacceptable  material. 

d.  Pre-Dredaina  Alcatraz  with  Ocean  Disposal.  Sediment 
core  samples  (1987)  were  tested  for  chemical  contaminants  including 
heavy  metals,  pesticides  and  polynuclear  aromatic  hydrocarbons 
(PAH's).  In  order  to  evaluate  water  quality  impacts  on  the  marine 
environment,  aOl  tests  pursuant  to  Section  103  of  the  Marine 
Protection,  Resectrch  and  Sanctucud.es  Act,  must  be  assessed.  Bioassay 
cind  bioaccumulation  testing  of  sediment  core  samples  from  the 
Alcatraz  disposal  site  (SF  11)  indicated  that  disposal  of  material 
from  the  northeast  quadrant  (Area  B200)  at  the  appropriate  ocean 
disposal  site  would  have  the  potential  for  unacceptable  adverse 
impact  in  the  meudne  environment  including  bioaccumulation  (Tcibles 
4.D,  4.E,  4.F,  and  4.G).  Even  though  material  from  the  southeast 
quadrant  (Area  C200)  did  not  show  significant  bioaccumulation  or 
toxicity  in  the  solid  phase,  there  is  still  reason  for  concern  since 
the  oonoentration  of  PAH's  in  the  area  was  9.5  ug/g  dry  weight  and 
the  total  organic  carbon  content  was  relatively  low.  If  ocean 
disposal  of  the  material  from  the  Alcatraz  site  is  to  be 
accomplished,  special  care  must  be  taken  to  effectively  reduce  the 
potential  for  significant  effects  in  the  marine  environment. 

In  order  to  be  considered  acceptable  for  open-water  disposal, 
material  from  the  northeast  quadrant  (Area  B200)  must  be  isolated 
from  the  maudne  envircximent.  This  may  be  achieved  by  covering  this 
sediment  with  acceptable  material  to  prevent  bottom-dwelling 
organisms  from  living  amd  feeding  within  and  upon  the  unsuitaible 
material.  If  these  restrictions  are  followed  for  materiad  from  these 
two  areas,  unacceptadsle  adverse  impacts  would  not  be  expected  to 
occur  as  a  result  of  their  disposed  in  the  marine  environment. 


TABIE  4.0 

SUMMARY  OF  SUSPENDED  PARTICULATE  PHASE  BIOASSAY  RESULTS 
ALCATRAZ  DISPOSAL  AREA 


TABLE  4.E 

SUMMARY  OF  SOLID  PHASE  BIQASSAY  RESUTTS 
ADOATRAZ  DISPOSAL  AREA 


Samole 

Mean  Percent 

Amphicod^ 

Survival  +  S.D.^ 

Claras 

Wbrras^ 

Control 

19.2+0.4 

19.4+0.5 

19.0+0.7 

Preference 

18.2+0.8 

17.3+1.1 

17.8rl.9 

A200 

16.6:rl.7 

19.0+0.7 

17 .4+3.0 

B200 

15.0-2.9 

18.6±1.5 

17.2+1.1 

C200 

15.6+1.8 

19.2+1.3 

19.0+1.4 

D200 

16.0+1.6 

18.6+1.3 

19.0+0.7 

a.  rE=5,  a  value  of  20.0  =  100%. 

b.  Analyses  of  '/ariance  indicated  no  statistically  significant  (P^O.05) 
difference  in  sur/ival  between  reference  and  test  sediiTients  for  eac.t 
species  tested. 
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TABLE  4.E 

RESULTS  OF  BIOACCUMULATION  STUDY  FOR  CLAMS  SURVIVING  10  DAY  SEDIMENT  EXPOSURE 
ALCATRAZ  DISPOSAL  AREA 

(Results  expressed  as  wet  weight  with  dry  weight  in  parentheses  below) 
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(NO)  not  detected 


fable  4.G 

RESULTS  OF  BIOACCUMULATION  STUDY  FOR  WORMS  SURVIVING  10  DAY  SEDIMENT  EXPOSURE 
ALCATRAZ  DISPOSAL  AREA 

(Results  expressed  as  wet  weight  with  dry  weight  in  parentheses  below) 
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Data  analysis,  as  presented  in  paragraph  c.  above,  apply  for  slurry 
disposcil  of  material  from  Oakland  Harbor  at  the  Alcatraz  site  (The 
disposal  methodology  was  described  in  the  FEIS  for  Oakland  Inner 
Harbor.).  As  a  result  of  the  slurry  disposal  requirement,  turbidity 
levels  during  disposal  are  expected  to  be  greater  than  expected  for 
unrestricted  disposal  at  Alcatraz.  A  larger  percentage  of  suspended 
material  would  move  from  the  site. 

e.  Direct  Ocean  Disposal. 

(1)  Site  IM.  The  water  quality  tests  and  analysis 
performed  on  material  from  Oakland  Harbor  as  described  in  paragraph 
c.  clLso  apply  for  disposal  at  Site  IM.  No  unacceptable  adverse 
envircnmental  effect  from  the  disposal  of  dredged  sediments  from 
Oakland  Harbor  are  expected  at  Site  IM,  as  the  materiail  from  the 
Schnitzer  Steel  Company  and  the  former  Todd  Shipyard  areas  will  be 
isolated  from  the  marine  environment  by  capping  with  a  sufficient 
amount  of  acceptable  material. 

(2)  Site  Bl.  The  water  quality  tests  and  analysis 
performed  on  material  from  Oakland  Harbor  as  described  in  paragraph 
c.  cilso  apply  for  disposal  at  Site  Bl.  No  unacceptable  adverse 
environmental  effect  from  the  disposal  of  dredged  sediment  from 
Oakland  Hcirbor  at  Site  Bl,  as  the  material  from  Schnitzer  Steel  and 
the  former  Todd  Shipyard  would  be  isolated  from  the  aquatic 
environment  by  capping  procedure.  It  is  noted,  however,  that  the 
thickness  of  the  cap  will  be  less  than  at  Site  IM  with  the  same 
amount  of  acx^^table  material  since  the  material  to  cover  would  tend 
to  spread  further  at  the  deeper  site.  As  discussed  in  section  3.16 
of  the  General  Design  Memorandum,  the  cap  at  Site  Bl  is  expected  to 
effectively  isolate  the  unacceptable  material  from  the  aquatic 
environment. 

4,3  BIOLOGICAL  IMPACTS 
4.3.1  Benthos 

a.  Present  Condition. 

(1)  San  Francisco  Bav.  The  Alcatraz  disposal  site 
has  been  impacted  from  perennial  disposal.  Bottom  conditions  are 
subject  to  change  from  the  deposition  on  the  bottom  and  erosion  and 
movement  of  material  from  the  bottom.  This  constant  alteration  of 
substrate  subjects  the  bottom  at  the  site  to  highly  varying  benthic 
community  structure-  As  indicated  in  section  3. 3. 5. 2,  reconnaissance 
level  surveys  at  the  site  show  that  species  composition  and  abundance 
varies  greatly  (Liu,  1975;  Kinnetics,  1985). 

(2)  Ocean  Waters  Offshore  San  Francisco.  In 
contrast  to  the  Alcatraz  disposeil  site,  the  bottom  at  the  ocean 
disposal  site  has  not  been  disturbed.  The  ocean  bottom  at  the  site 
supports  a  variety  of  invertebrate  and  fish  communities  commonly 
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found  in  fine  sand  substrate.  Population  densities  of  demersal  fish 
have  been  correlated  to  benthic  invertebrate  abundance.  Community 
stability  is  governed  by  oceanographic  conditions,  suitability  of 
specific  substrate  qualities  and  successful  development  and  growth. 
Infaunal  communities  on  the  shelf  have  significant  seasonal  and 
year-to-year  variations  in  community  composition. 

b.  No- Action.  No  change  in  bottom  conditions  at  either 
the  Alcatraz  disposal  site  or  at  the  ocean  disposal  site  would  occur 
as  a  result  of  this  no-action. 

c.  Unrestricted  Disposal  at  Alcatraz.  Historic  use  of 
the  Alcatraz  disposal  site  has  been  described.  The  consequences  of 
this  action  at  the  Alcatraz  site  include  burial  of  existing  bottom 
and  a  spread  of  material  along  the  base  of  the  accumulated  mate’"ial. 
The  physical  changes  to  bottom  topography  have  been  discussed  under 
physical  impacts.  Burial  at  the  Alcatraz  site  is  not  significant  to 
the  benthic  organisms  found  there  as  variation  of  species  composition 
results  from  continued  disposal.  The  bottom  as  was  sampled  during 
1973  and  1974  indicated  that  biological  communities  were 
characteristic  of  shifting  substrate  and  that  fluctuation  in  the 
community  structure  was  obvious  (Liu  1975).  These  trends  were 
generally  confirmed  in  the  1984  and  1985  reconnaissance  surveys 
(Kinnetics,  1985).  In  addition  to  the  frequency  of  disposal 
activities  at  the  Alcatraz  site,  the  tidal  influences  at  the  site 
have  contributed  to  the  dynamic  physical  changes  there.  The  variety 
of  sediment  types  composing  the  substrate  would  make  establishment  of 
a  stable  population  difficult.  If  disposal  activities  cease, 
recolonization  would  be  prcbable  with  recruitment  of  a  diverse  group 
of  opportunistic  bottom  species.  However,  disposal  activities  are 
frequent  and  changes  to  benthos  at  the  site  have  been  the  norm. 

The  amount  of  material  to  be  disposed  during  the  construction  season 
is  expected  to  impact  the  cilready  disturbed  bottom  communities 
adjacent  to  the  Alcatraz  site.  A  bottom  area  approximately  610  m 
(2,000  ft)  outside  the  perimeter  of  the  existing  610  m  (2,000  ft) 
diameter  (surface)  disposal  site  would  be  affected.  Because  of  the 
present  accumulation  of  material,  this  bottom  area  has  already  been 
disturbed.  With  the  amount  of  consolidated  sediments  from  Oeikland 
Harbor,  material  accumulation  is  expected  to  be  localized  in  the  area 
already  mounded. 


d.  Pre-Dredaino  Alcatraz  with  Ocean  Disposal. 
Accumulation  of  materieil  at  the  Alcatraz  site  is  expected  with 
disposal  of  material  from  the  Oakland  project.  However,  accumulation 
would  be  minimized  by  slurry  disposal.  The  potential  for  dispersion, 
resuspension  and  transport  from  the  Alcatraz  site  will  be  optimized. 
Bottom  impacts  at  Alcatraz  will  occur,  but  these  effects  have  been 
occurring  throughout  its  use.  The  disturbances  from  disposal  of 
material  would  have  minimal  biological  effect  at  the  Alcatraz  site. 
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Even  with  the  dredging  at  the  Alcatraz  site,  the  biological  effects 
from  the  excavation  of  material  and  removaLL  of  benthic  orgainisms  at 
the  Alcatraz  site  will  not  be  significant  as  other  maintenance 
projects  will  be  disposed  there. 

With  this  alternative,  bottom  impacts  are  also  expected  at  the  ocean 
disposal  site.  The  material  from  the  Alcatraz  site  will  be  a  variety 
of  sands  and  consolidated  clays/silts.  This  will  be  a  change  to  the 
fine  sand  bottom  found  at  the  Site  IM.  The  amount  of  material  from 
the  Alcatraz  site  to  be  placed  there  is  about  forty  percent  of  the 
amount  from  Oakland  Hartxar  (See  discussion  in  e.  below).  Burial  of 
the  existing  non-mcbile  bottom  community  is  expected.  The  bottom 
would  be  r^laced  with  a  different  substrate  and  would  be  available 
for  colonization  by  opportunistic  species  after  disposeil.  Other 
species  may  be  attracted  by  the  introduction  of  new  food  source. 
Diversification  of  the  offshore  bottom  habitat  may  occur. 
Conversely,  the  preferred  environment  of  existing,  established  bottom 
communities  would  be  eliminated.  However,  the  area  eliminated 
represents  a  smaLLL  portion  of  the  available  habitat  type  in  the 
region. 


e.  Direct  Ocean  Disposal. 

(1)  Site  IM.  Disposal  of  dredged  material  from  the 
Oakland  Harbor  project  totals  5.4  million  m^  (7.0  million  yd^) 
and  is  expected  to  establish  a  bottom  substrate  at  the  ocean  disposal 
site  that  does  not  resemble  the  existing  bottom  sediments.  Disposal 
impacts  would  include  smothering  and  burial  of  the  existing  sedentary 
infauneil  communities.  Benthic  organisms  thart  can  escape  burial  or 
smothering  would  escape  to  adjacent  areas.  Some  established  benthic 
organisms  at  Site  IM  may  be  eliminated  due  to  inability  to  adapt  to 
the  changed  conditions.  Material  is  expected  to  remain  in  place  over 
several  years.  Abundance  and  diversity  of  existing  benthic 
communities  would  likely  be  reduced.  Marine  benthic  organisms  that 
can  withstand  changing  conditions  would  be  more  suited  for  the  area 
after  disposal  activities  occur.  Obviously,  species  that  can  recover 
after  impact  would  re-establish;  those  that  can  not  would  be 
eliminated.  This  would  alter  the  infauna  composition  at  the  area 
affected  by  material  d^xasition.  The  newly  deposited  material  will 
recruit  species  vrtiich  can  colonize  or  establish  in  the  fine-grained 
sediment  environment.  In  addition,  opportunistic  marine  benthic 
species  which  eire  not  necesseudly  the  dominant  species  present  at  the 
site  before  disposeil  may  become  dominant  after  disposal  occurs. 

Adult  crabs  occupying  the  scindy  environment  would  be  displaced  to 
other  suitable  bottom  areas.  Recovery  of  the  site  would  depend  upon 
the  life  histories  of  the  opportunistic  species  that  may  occupy  the 
substrate  and  the  frequency  of  disruption  by  disposal. 
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(2)  Site  Bl.  Disposal  impacts  that  are  expected  to 
occur  with  this  edtemaitive  are  identical  to  those  described  for  Site 
IM.  In  the  deeper  wateis  of  Site  Bl,  however,  a  larger  bottom  area 
would  be  covered  by  the  newly  deposited  material  from  the  Oakland 
project.  The  bottom  ctrea  to  be  ctffected  is  approximately  four  times 
larger,  estimated  to  be  19  km^  (5  nmi^). 


Adxilt  craibs  clLso  occupy  the  environment  at  Site  Bl  and  would  be 
affected  during  those  seasons  where  the  population  can  expand  to 
suitable  bottom  areas  from  closer  to  shore. 


4.3.2.  Pelagic  Impacts. 

a.  Present  Conditions. 

(1)  San  Francisco  Bay.  The  water  column  environment 
in  the  vicinity  of  the  Alcatraz  site  is  subject  to  physical  and 
hydrodynamic  changes  due  to  its  proximity  to  the  Golden  Gate  amd 
utility  as  a  dredged  material  disposal  site.  Commercial  ship  traffic 
and  a  plethora  of  recreation  craft  also  frequent  the  area  of  the 
disposal  site.  Finfish  and  other  marine  organisms  typically  found  in 
the  area  are,  for  the  most  part,  transient  in  nature.  As  indicated 
in  section  3. 3. 5.1,  a  number  of  commercially  and  recreationally 
important  fish  species  may  be  found  in  the  vicLnity  of  the  Alcatraz 
site. 


(2)  Ocecin  Waters  Offshore  San  Francisco.  The 
oceanic  waters  offshore  of  San  Francisco  are  also  well  populated  by 
fish,  with  both  commercially  and  recreationally  important  species. 
In  generaO.,  the  continental  shelf  region  along  the  west  coast  is 
highly  productive.  The  closer  to  shore  along  the  shelf  is  also 
considered  to  be  more  productive  them  in  deeper  waters.  For  example, 
the  Dungeness  crab  resource  is  distributed  over  the  continental  shelf 
typically  in  depths  up  to  90  (50  fm).  Breeding  can  also  occur  in 

depths  greater  than  90  m  (50  fm),  as  brooding  female  cradDs  have  been 
found  at  aireas  with  such  depths.  Their  presence  at  these  depths  in 
October  1986  (Kinnetics,  1987a)  appears  to  be  the  result  of  an 
expanded  year-class  (Tasto,  personal  communication,  1987),  since 
spawning  crabs  are  typicailly  known  to  occur  in  shaLLLower  coastal 
waters.  This  points  out  the  spatiaLL  and  temporal  variability  in 
living  maudne  resources  that  may  occur  in  the  oceanic  environment. 

b.  No- Action.  No  change  in  the  open  water  environments 
at  either  the  Alcatraz,  Site  IM  or  Site  Bl  would  occur. 

c.  Unrestricted  Disposail  at  Alcatraz.  The  amount  of 
dredging  to  ^  accomplished  has  be^  reduced  from  the  authorized  7.0 
million  m^  (9.1  million  yd^)  to  5.4  million  m^  (7.0 
million  yd^)  for  design  efficiency.  This  reduction  would  also 
lessen  the  amount  of  material  to  be  disposed.  If  disposal  of 
consolidated  materiad  is  aillowed,  material  dispersion  from  the 
Alcatraz  site  would  follow  based  on  site  characteristics,'  however,  it 
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would  be  less  than  with  slurry  disposal.  The  extent  of  consolidated 
sediments  and/or  sand  would  determine  the  amount  of  material  that 
could  be  readily  dispersed  in  the  current  regime  at  the  Alcatraz 
site.  It  was  discussed  previously  that  waters  of  the  Bay  have  a 
relatively  high  suspended  sediment  load  (seasonciUy  high).  This  plcui 
would  have  a  lesser  degree  of  effects  on  the  open  water  pelagic 
envircaiment  compared  to  the  Alcatraz  with  pre-dredging  alternative 
since  site  disturbance  would  only  occur  during  disposed.  Suspended 
sediment  disturbances  at  the  Alcatraz  site  have  been  continued  with 
dredged  material  disposal  permitted  at  the  site.  However,  potential 
material  accumidation  would  alter  the  open  water  environment  at  the 
Alcatraz  site. 


d.  Pre-Dredging  Alcatraz  with  Ocean  Disposal.  The 
Oakland  Harbor  channels,  while  frequented  by  a  variety  of  fish 
speciss,  contains  no  significant  fishery  since  they  are  relatively 
disturbed  waterways  for  transiting  commercial  vessels  and  recreation 
craft.  Four  major  potential  impact  categories  at  both  the  Alcatraz 
disposal  site  and  at  the  ocean  site  have  been  identified:  (1) 
increased  turbidity,  (2)  habitat  loss,  (3)  potential  cumulative 
contamiination  of  mairine  resources,  and  (4)  conflict  with  fisheries 
utilization. 

The  scheduled  construction  during  the  year  is  expected  to  have 
minimal  effect  on  finfish  species  occupying  open  waters  in  the 
vicinity  of  the  Alcatraz  site  and,  in  general,  of  the  Bay  as  the 
portion  of  resuspended  sediments  would  become  a  part  of  the  sediment 
dynamics  of  the  system.  Disposed  activity  will  increase  at  the 
Alcatraz  site  that  will  cause  a  prolonged  series  of  discrete 
discharges  at  the  Alcatraz  site.  Fish  would  tend  to  avoid  the 
disturbed  area.  In  order  to  minimize  the  amount  of  material  to  be 
taken  to  ein  ocean  site  from  Alcatraz,  slurrying  would  be  required  for 
the  material  from  Oakland  to  optimize  dispersion.  It  is  understood 
that  the  distribution  of  fish  is  influenced  by  physical  parameters, 
such  as  freshwater  flow,  salinity,  temperature,  and  suspended 
sediment.  The  Alcatraz  disposal  site  is  not  conducive  for  fish 
during  disposal  when  suspended  sediment  levels  are  elevated.  Fish 
wexLLd  move  to  cireas  where  more  tolerable  conditions  exist.  In  any 
given  yeeur,  fishing  may  be  active  in  certain  areas  and  less  active 
elsewhere.  For  example,  striped  bass  fishing  in  1987  was  not 
considered  good  in  central  bay.  However,  in  San  Pablo  and  Suisun 
Bays  close  to  certain  food  source,  striped  bass  fishing  was 
relatively  active.  Factors  that  may  influence  the  variation  in  the 
distributicai  of  striped  bass  in  such  a  manner  include  salinity  (which 
is  influenced  by  freshwater  outflow  from  the  Delta)  and  the  presence 
of  nutrient  enriched  waters  in  the  vicinity  of  the  Delta.  It  is  also 
noteworthy  that  later  in  the  same  season,  the  commercial  harvesting 
effort  for  herring  roe  in  the  Bay  was  reported  as  "excellent" 
(Thurman,  1988). 
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(1)  Turbidity.  The  turbidity  resulting  from  the 
dredging  and  di^xsal  activity  is  temporal  and  local.  The  Alcatraz 
site,  though  a  known  popular  fishing  locale,  is  used  frequently 
during  the  year  for  the  majority  of  dredging/disposeil  needs.  The 
relationship  between  turbidity  and  angling  success  can  be  linked  to 
the  ability  of  fish  to  sense  bait  (e.g.,  dimming  the  visual  or 
olfactory  cues  of  fish  to  find  bait)  or  to  the  avoidemce  by  species 
of  a  disturbed  curea  which  may  be  fished.  Finfish  would  be  still  be 
avcdlable  to  be  caught,  but  would  not  be  caught  in  the  vicinity  of 
the  disposal  site.  Fish  resources  are  not  directly  lost  by  the 
temporal  nature  of  turbidity  or  suspended  sediments  during  disposal 
at  the  Alcatraz  site. 

(2)  Suspended  Sediment.  The  disposal  of  dredged 
sediments  in  s].urry  at  Alcatraz  from  Oakland  Harbor  would  have  the 
greatest  suspended  sediment  component  of  the  disposal  plans.  The 
amount  and  the  slurry  requirement  would  optimize  the  dispersion, 
resuspension  and  erosion  of  material  at  the  Alcatraz  site.  Although 
the  dispersion  of  sediments  is  cptimized,  the  disposal  activity  would 
consist  of  frequent  discrete  dumps  which  would  lessen  the  duration  of 
elevated  suspended  sediment  concentrations  at  the  site.  The  high 
currents  at  the  site  would  facilitate  suspended  sediment  movement. 

The  concern  of  suffocation  (e.g.,  clogged  respiratory  organs)  from 
high  suspended  sediments  levels  relates  to  a  prolonged  condition 
where  fish  are  not  able  to  escape  massive  dosage  or  are  not 
acclimated  to  elevated  suspended  sediment  levels.  For  the  duration 
in  which  the  Alcatraz  site  has  been  used  for  dredged  material 
disposad,  there  has  been  no  evidence  of  any  fish  kills  during 
disposal.  No  direct  mortalities  of  fish  as  a  result  of  increased 
su^ended  sediments  from  disposal  at  the  Alcatraz  site  have  been 
documented. 

e.  Direct  Ocean  Disposal. 

(1)  Site  IM.  The  use  of  Site  IM  will  result  in 
impacts  to  the  bottom  and  to  fishing  activity  at  the  site.  Impacts 
to  pelagic  species  would  be  minimal  due  to  discrete  dumping  amd  the 
materiail  type  that  would  tend  to  faill  quickly  through  the  water 
column  within  the  disposal  area.  Although  disposad  is  presently 
scheduled  for  a  16-month  period,  water  column  impacts  would  be  smadl 
since  the  material  to  be  disposed  would  be  fine-grained  clays  aind  a 
mixture  of  silts,  clays  and  sand  that  would  tend  to  fall  in  mass  to 
the  bottom.  Increased  turbidity  caused  by  dispersion  of  sediments  in 
the  water  column  are  expected  to  be  localized  and  rapidly  returned  to 
ambient  conditions.  Disposed  as  presently  scheduled  will  coincide 
with  the  likely  presence  of  larvad  stages  of  Dungeness  craib  at  the 
site  during  December  through  April. 
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Disposal  of  dredged  material  will  not  eliminate  marine  resources  in 
the  impacted  area.  Fish  distributions  extend  over  the  entire 
CCTitinentcil  shelf  area.  Although  principeil  coastal  fishing  grounds 
do  exist  closer  to  the  Gdden  Gate,  numerous  fish  species  occupy  the 
region  between  the  coastline  of  California  and  deep  ocean  with  depths 
greater  than  100  fathoms.  The  area  to  be  affected  by  disposal  is 
small  when  compared  to  the  breadth  of  the  resource  base  itself,  from 
which  recruitment  of  the  resource  can  be  replenished.  For  example, 
the  value  of  marine  resources  within  the  Marine  Sanctuary  has  been 
established  by  protection  from  human  activities  other  than  fishing. 
The  GiiLf  of  the  Fctrallones  National  Marine  Sanctuary,  which  has  been 
designated  to  preserve  marine  resources,  occupies  948  square  nautical 
miles  of  offshore  area.  A  few  of  the  marine  resources  within  the 
sanctuary  includes  salmonid  species,  northern  anchovy,  rockfish  eind 
flatfish  stocks,  market  squid.  Pacific  mackerel,  Pacific  hcike,  and 
dungeness  crab.  In  comparison,  the  area  of  the  disposal  site  at  Site 
IM  is  less  tham  two  square  nautical  miles,  or  approximately  0.1 
percent,  of  the  sanctuary  area  and  considerably  less  when  compared  to 
the  intrinsic  vcilue  of  the  sanctuary  habitats  or  the  larger  area  of 
the  shelf  in  the  region.  Impact  to  fisheries  would  be  related  to  the 
area  that  could  be  fished  during  the  disposal  activity.  Productivity 
of  the  ocean  fisheries  would  not  be  significantly  affected  as  many 
species  have  wide  distribution  throughout  the  continentcil  shelf. 

With  the  exc^jtion  of  the  initiad  bottom  habitat  lost  at  the  oceain 
site,  no  significant  loss  in  the  fishery  resource  is  anticipated  from 
the  resuspension  of  material  at  the  ocean  disposal  site.  It  is 
expected  that  fish  will  initially  be  deterred  from  the  area.  The 
presence  of  nutrients  in  association  with  dredged  material  may 
attract  finfish  to  the  extent  of  their  individual  tolerance  to 
elevated  suspended  sediments  in  the  water  column.  Use  of  the  open 
ocean  site  would  result  in  changes  to  the  bottom.  Existing 
utilization  by  pelagic  species  would  be  altered.  Since  benthic 
species  normally  associated  with  the  existing  substrate  serving  as 
food  sources  would  be  displaced.  Site  IM  is  not  located  in  a 
critical  habitat  area.  If  the  area  were  crucial  to  a  particular 
species  or  was  a  special  habitat  type,  such  consideration  would  have 
been  given  to  include  it  within  the  marine  sanctuary. 

Cfee  of  the  sites  by  the  two  endcingered  whales  would  occur  only  during 
their  migration  either  to  the  north  or  to  the  south.  The  humpback 
vhale  migration  occurs  between  September  and  April  and  the  gray  wheile 
migration  occurs  between  October  and  June.  Since  the  migratory 
corridor  offshore  of  San  Francisco  is  broad,  the  areal  significeince 
of  the  proposed  disposal  sites  is  negligible.  Any  disposal  could  be 
easily  avoided  by  the  mobile  whales.  Use  of  areas  for  purposes  of 
dredged  material  disposed  is  not  expected  to  result  in  adverse 
effects  to  the  species. 
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(2)  Site  Bl.  Site  B1  will  experience  similar 
iirqjacts  to  the  bottom  and  to  fishing  activity  at  the  site.  Disposal 
as  presently  scheduled  will  coincide  with  the  likely  presence  of 
larval  stages  of  Dungeness  crab  at  the  site  to  a  lesser  degree  than 
at  Site  IM. 

As  described  above,  since  fisli  distributions  extend  over  the  entire 
continental  shelf  area,  disposal  will  not  eliminate  marine  resources 
from  the  site.  Since  Site  Bl  is  situated  further  offshore  than  Site 
IM,  the  intensity  of  fishing  activity  may  be  smaller.  However, 
numercws  demersal  or  bottom  fish  species  occupy  the  coastail  region 
offshore  of  the  coast  with  depths  greater  than  183  m  (100  fm). 

The  area  to  be  affected  by  disposal  is  much  larger  when  compared  to 
the  area  of  Site  IM,  by  cipproximately  four  times.  As  also  previously 
described,  the  breadth  of  the  resource  base  itself  is  quite  large  and 
the  resource  cam  be  replenished.  In  comparison  to  the  National 
Mcirine  Sanctucury,  the  area  of  the  disposal  site  at  Site  IM  is  less 
than  six  square  nautical  miles,  or  approximately  0.6  percent,  of  the 
sanctuary  airea  and  ocnsiderably  less  when  compared  to  the  larger  area 
of  the  shelf  in  the  region.  Since  the  area  that  could  be  fished  at 
Site  Bl  is  relatively  large,  but  its  productivity  may  be  relatively 
smcill  for  certain  species,  the  impact  during  the  disposal  activity 
would  not  be  unacceptable. 

As  with  Site  IM,  the  initial  bottom  hcibitat  lost  at  the  ocean  site 
would  be  unavoidable.  However,  no  significant  loss  in  the  fishery 
resource  is  anticipated  from  the  resuspension  of  material  at  the 
ocean  disposed,  site.  Use  of  the  open  ocean  site  would  result  in 
changes  to  the  bottom.  Pelagic  as  well  as  benthic  species  would  be 
altered.  The  Site  Bl  is  also  not  located  in  a  critical  habitat  area. 

Use  of  the  site  by  the  two  endangered  whales  would  occur  only  during 
their  migration  either  to  the  north  or  to  the  south.  The  humpback 
whale  migration  occurs  between  September  and  April  and  the  gray  whale 
migration  occurs  between  October  and  June.  Since  the  migratory 
corridor  offshore  of  San  Francisco  is  broad,  the  areal  significcmce 
of  the  proposed  disposal  sites  is  negligible.  Anv  disposal  could  be 
easily  avoided  by  the  mobile  whcd.es.  Use  of  areas  for  purposes  of 
dredged  matericil  disposal  is  not  expected  to  result  in  adverse 
effects  to  the  species. 

4.4  SOCIO-ECONOMIC  IMPACTS 


4.4.1  Navigation  Safety. 

a.  Present  Condition.  The  Oakland  Harbor  is  presently 
Inai^t^tined  at  a  d^jth  of  -35  ft  MLLW.  The  new  vessels  scheduled  to 
call  at  the  Oakland  Harbor  terminal  facilities  will  range  from  the 
third  generation  oontainerships  known  as  "Panamax"  (overcdl  length  of 
869  m  [950  ft]  with  a  loaded  draft  of  12  m  [38  ft])  which  are 
presently  in  service  to  fourth  generation  contaLnerships,  known  as 
"C-lO's" 


(overall  length  of  823  to  960  m  [900  to  1,050  ft]  with  a  loaded  draft 
of  up  to  13  in  [41  ft]).  Presently  ship  delays  have  become  common  as 
third  generation  containerships  have  increased  in  size  and  draft. 
Increeisingly,  these  ships  need  to  wait  for  high  tides  in  order  to 
achieve  sufficient  d^rths  for  safe  navigation  to  the  Oaikland  Harbor 
terminal  facilities.  With  the  introduction  of  the  fourth  generation 
containerships,  these  delays  threaten  to  cause  waits  of  up  to  nine 
hours  for  high  tide  navigation. 

The  Coast  Guard's  VTS  including  the  OVMRS  operates  on  the  basis  that 
all  dredge  vessel  operators  would  be  licensed  masters,  thoroughly 
familiar  with  dredged  material  disposal  activities  in  accordance  with 
the  NavigationaiL  Rules,  International-Inland,  especially  Rule  10 
which  specifies  behavior  for  operating  vessels  within  or  in  proximity 
to  Traffic  Separation  Schemes.  The  conduct  of  mariners  is  also 
governed  by  agreements  between  communicating  vessels,  good  judgment, 
and  good  seamanship.  Each  vessel,  including  towed  dredge  vessels 
must  report  its  type,  name,  position,  route,  speed,  and  estimated 
time  of  arrival  at  various  points  within  the  tracking  net. 

According  to  the  Coast  Guard,  both  self-propelled  and  non -self 
propelled  (towed)  vessels  would  be  required  to  transit  from  the 
Golden  Gate  Bridge  to  the  end  of  the  Main  Ship  Channel  after  which 
point  they  could  transit  directly  to  the  ocean  disposal  site.  Once 
outside  the  Main  Ship  Channel,  dredge  vessels  would  not  be  required 
to  trainsit  within  the  traffic  separation  scheme,  if  it  was  not 
directly  in  route  to  the  disposal  site.  When  transiting  within  the 
traffic  lanes,  dredge  vessels  must  exit  with  the  least  amount  of 
interruption  to  ether  traffic  and  must  cross  traffic  lanes  at  a  right 
angle.  Dredge  vessels  could  also  transit  within  the  separation  lane 
between  the  treiffic  lanes.  The  U.S.  Navy  has  indicated  they  do  not 
want  dredge  vessels  transiting  over  the  submerged  submarine  operating 
areas  for  reasons  of  safety. 


b.  No  Action.  The  commercial  shipping  industry  is 
highly  competitive  and  is  very  sensitive  to  operational 
efficiencies.  The  Oakland  Hairbor  and  more  broadly,  the  San  Francisco 
Bay  Region's  competitive  position  in  relation  to  other  Pacific  coast 
ports  will  be  adversely  affected  if  adequate  navigationeil  channel 
depth  is  not  maintained. 

c.  Unrestricted  At  Alcatraz.  Navigation  improvem.ents  to 
the  Oakland  Harbor  would  result  in  an  estimated  increase  of  3,000 
dredge  (both  self-propelled  and  non-self  propelled)  vessel  round 
trips  to  the  Mccitraz  disposal  site  during  dredging  of  an  estimated 
7,000,000  yd^.  These  dredge  vessel  trips  would  occur  over  an 
estimated  10.5  months  for  an  average  of  less  than  10  vessel  round 
trips  per  day.  In  1985,  there  were  14,388  vessel  round  trips  from 
Oakland  Harbor.  Deepening  of  the  Ocikland  Harbor  channels  would 
temporarily  increase  Oaklcind  Harbor  vessel  round  trip  traffic  by 
about  21  percent. 
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Unrestricted  disposal  at  Alcatraz  would  at  some  point  reduce  channel 
d^Jths  in  the  immediate  area.  In  order  to  maintain  a  safe  navigable 
channel  through  the  Alcatraz  disposal  site  area  either  dredging  of 
the  Alcatraz  site  or  routing  vessel  traffic  around  the  area  would  be 
needed. 

d.  Alcatraz  With  P re- Dredging.  In  addition  to  the 
impacts  discussed  in  4.4.1. a.,  pre-dredging  Alcatraz  of  2,700,000 
yd^.  with  disposal  in  the  ocean  would  result  in  a  temporary  dredge 
vessel  round  trip  increase  ranging  from  about  400  to  1,060,  depending 
on  the  size  of  dump  scow  and  whether  dump  scows  are  towed  singly  or 
in  tandem.  In  1985,  vessel  inbound/outbound  trips  through  the  Golden 
Gate  numbered  9,337.  The  temporary  increase  (over  am  estimated 
dredging  period  of  seven  to  eight  months  or  13  to  35  round  trips  per 
day)  in  dredge  vessel  round  trip  traffic  to  the  ocean  would  range 
from  4  to  11  percent. 

Currently,  the  VTS  monitors  dredged  material  disposal  activity  at  the 
Alcatraz  site  as  a  courtesy  to  the  USAGE.  If  the  USAGE  requested 
that  the  Coast  Gucird  monitor  every  disposal  of  dredged  material  at  an 
ocean  site,  then  a  more  formal  arrangement  between  the  USAGE  aind 
Coast  Guard  would  be  required.  The  Coast  Guard  has  indicated 
informally  that  some  arrangement  could  be  reached.  The  VTS  would 
have  the  ability  to  monitor  ocean  disposal  by  radar.  This  temporary 
dredge  vessel  increase  should  not  interfere  with  existing  traffic 
patterns  or  activity. 


e.  Direct  Ocean  Disposal 

(1)  Site  IM.  Direct  ocean  disposal  of  7,000,000 
yd^  of  dredged  material  from  Oakland  Harbor  would  result  in  a 
tempcrciry  dredge  vessel  round  trip  increase  ranging  from  1,030  to 
2,745  depending  upon  the  size  dump  scows  used  and  whether  single  or 
tandem  tows  ctre  used.  This  represents  a  temporcury  increase  over  1985 
Golden  Gate  inbound/ outbound  vessel  traffic  of  from  11  to  29 
percent.  Site  IM  would  not  pose  a  navigational  hazard  to  other 
maritime  traffic  operating  within  the  traffic  separation  scheme 
lanes. 


(2)  Site  Bl.  Everything  stated  in  Section 
4.4.1.e.(l)  applies  to  direct  ocean  disposal  at  Bl  in  addition  to  the 
fact  that  the  dredge  vessel  would  need  to  circumvent  the  Navy's 
submerged  submarine  operating  area. 

4.4.2  Commercial  and  Sport  Fisheries. 

a.  Present  Condition.  The  local  commercial  and 
recrecitioncil  fishing  industries  are  highly  variable  both  in  the  Bay 
cind  in  the  ocecin.  Natural  seasoned  eind  year-to-year  conditions  would 
affect  the  numerous  fishery  resources  available  both  in  the  Bay  and 
in  offshore  waters.  Meteorological  influences  and  associated  oceanic 
processes  exert  se/ere  consequences  on  the  marine  environment.  For 
excunple,  the  fish  population  distribution  may  shift  from  a  typical 
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geographical  range  northward  or  southward  due  to  increased  water 
temperature  or  current  flow.  In  addition,  living  mari’ e  resources 
are  influenced  by  man-related  activities,  including  effluent 
discharges,  disturbances  from  recreational  cruises  or  maritime 
traffic,  and  loss  of  habitat.  The  presence  of  warm  water  currents 
from  the  south,  commonly  referred  to  El  Nino  Ccin  also  alter  the 
fishing  patterns  emd  species  caught.  Such  variation  and  wide 
distribution  of  fish  resources  along  the  continental  shelf  are 
factors  that  should  be  considered  in  the  impact  assessment. 

b.  No  Action.  Without  the  project,  commercial  and 
recreational  fishing  would  remaiin  subject  to  the  same  fluctuations  as 
is  characteristic  of  the  resources;  however,  no  new  potentieil  impacts 
on  the  commercial  and  sport  fishing  resources  would  be  incurred. 

c.  Unrestricted  at  Alcatraz.  The  increased  accumulation 
of  material  in  the  vicinity  of  the  Alcatraz  site  and  at  the  site  from 
the  deposition  of  material  from  Oakland  Harbor  would  affect  bottom 
areas  at  the  disposal  site.  The  use  of  the  Alcatraz  site  for 
di^osal  of  dredged  material  has  been  on-going  for  a  period  of  years 
(e.g.,  formally  since  1973).  Disturbances  to  fishing  in  the  vicinity 
of  the  Alcatraz  site  has  occurred  previously.  As  typiccilly  occurs 
due  to  perennial  di^osal  there,  certain  marine  species  frequenting 
the  vicinity  of  the  site  would  be  less  accustomed  to  the  fine  grained 
substrate  amd  would  be  diverted  to  other  areas.  The  increased 
suspended  sediment  levels  resulting  from  this  alternative  would 
change  the  fishing  characteristics  at  the  disposal  site. 

d.  Pre-dredainq  at  Alcatraz.  Suspended  sediment 
concentrations  would  be  increased  at  the  Alcatraz  site  due  to  the 
dredging.  The  requirement  for  slurried  material  would  also  affect 
suspended  sediment  levels  in  the  water  column,  though  the  duration 
would  be  short  and  effects  temporary  at  the  disposed,  site.  Fishing 
at  the  vicinity  of  the  site  would  be  limited  during  the  period  of 
dredging  and  disposed,  as  fish  would  be  discouraged  from  entering  the 
area  of  the  site. 


e.  Direct  to  Ocean; 

(1)  Site  IM.  Although  direct  ocean  disposed,  would 
eHminate  disturbances  at  the  Alcatraz  site,  fishing  activities  wou.ld 
be  diverted  from  the  given  location  at  the  ocean  site  because  of  the 
disposed,  activities.  Fishing  that  may  occur  at  Site  IM  would  be 
limited  during  disposal  operations.  Since  the  disposal  area 
r^resents  a  very  smedi  increment  of  the  total  habitat  and  fishery 
rescuroe  available,  the  disposed,  c^eration  would  have  only  short-term 
and  temporary  impact  on  the  commercial  eind  sport  fishing  industries. 
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(2)  Site  Bl.  The  impact  from  disposal  at  Site  B1 
would  be  very  similar  to  the  impact  on  Site  IM.  The  two  proposed 
sites  are  in  close  proximity  in  terms  of  the  fishery  hcibitat  and 
essentially  provide  the  same  fishery  resources.  The  direct  impact  on 
Bl  would  only  be  greater  than  that  on  IM  in  terms  of  the  bottom  area 
covered  by  disposed  matericil.  This  would  result  from  the  greater 
d^jth  art:  Bl  and  the  resultant  greater  dispersal  of  the  material  as  it 
moves  downward  through  the  water  column.  As  with  IM,  the  disposal 
operation  would  have  only  short-term  and  temporary  impact  on  the 
commercial  and  sport  fishing  industries. 

4.5  CUMULATIVE  IMPACTS 

4.5.1  Physical  Effects. 

a.  Present  Condition.  Roughly  three  million  cubic  yards 
of  dredged  sediments  are  discharged  at  the  Alcatraz  site  from  current 
Federal  (civil  and  military)  maintenance  dredging  annually. 
Permitted  dredging/disposeil  activities  account  for  at  least  one 
million  cubic  yards,  but  not  greater  than  two  million  cubic  yards 
annually. 


b.  No- Action.  Recent  completion  of  several  navigation 
improvement  projects  in  San  Francisco  Bay  included  disposal  at  the 
Alcatraz  site.  The  Phase  2,  John  F.  Baldwin  Ship  Channel  project 
resulted  in  dredging  about  4  to  5  million  cubic  yards  and  disposed,  at 
the  Alcatraz  site  over  a  two-year  period.  The  Port  of  San  Francisco 
Container  Modernization  project  involved  the  dredging  of  one  million 
cubic  yards  with  disposal  at  the  Alcatraz  site  during 
S^jtember-November  1987.  Permitted  activities  will  continue  to  be 
discharged  at  the  in-Bay  disposal  sites.  Several  new  major  dredging 
projects  are  scheduled  to  begin  construction  over  the  next  five 
years: 


(1)  U.S.S.  Missouri  Homeportina.  The  homeporting  of 
the  U.S.S.  Missouri  at  Hunter's  Point  in  San  Francisco  requires  the 
dredging  of  approximately  one  million  cubic  yards.  Disposed  of  the 
material  has  been  proposed  for  the  Alcatraz  disposal  site.  Funding 
for  the  dredging  project  at  Hunter's  Point  by  Congress  is  to  be 
reviewed  this  year  in  order  that  construction  can  begin  in  1989. 
Prior  to  construction,  however,  the  implementation  of  the  project 
must  comply  with  regulatory  proceedings.  Since  the  regulatory 
process  heis  not  been  initiated  and  alternative  siting  is  presently 
under  consideration,  scheduled  construction  may  be  delayed. 

(2)  Richmond  Harbor  Improvements.  Navigation 
improvements  to  increase  channel  depth  from  35  feet,  MLLW  to  42  feet, 
MLLW  and  to  widen  the  channel  as  appropriate  for  the  Richmond  Inner 
Haubor  channel  have  been  authorized  and  construction  is  presently 
schedided  to  cdso  begin  in  1989.  Initial  dredging  of  approximately 
OTie-cind-one-half  million  cubic  yards  over  two  years  is  proposed. 
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This  initial  dredging  represents  the  first  of  two  phases  of  channel 
de^ening  and  will  bring  the  authorized  channel  depth  to  38  feet, 
MLLW.  The  second  phase  of  dredging  approximately  2.4  million  cubic 
yards  is  presently  unscdieduled.  The  local  sponsor  has  requested  this 
phased  construction  as  a  result  of  the  local  cost-sharing 
requirements  of  the  Wetter  Resources  Development  Act  of  1986.  the 
preliminary  anetlysis  of  disposal  options  indicate  that  ocean  disposal 
of  the  material  may  likely  be  recommended  for  the  Richmond  project 
based  on  data  presently  available. 

(3)  Authorized  Phase  3.  Jcdin  F.  Baldwin  Shin  Channel 
Proiect.  Phase  3  of  the  authorized  John  F.  Baldwin  Ship  Channel 
project  (from  the  West  Richmond  Channel,  Pinole  Shocil  Channel,  and 
Carquinez  Straits  to  Avcxi)  is  also  being  studied.  Construction  could 
begin  within  approximately  five  years.  Disposal  alternatives 
presently  to  be  considered  include  ocean  disposed.,  the  Alcatraz 
disposal  site,  and  land  disposal. 

(4)  Summary.  The  scheduling  of  the  potential  new 
work  projects  as  described  cibove  is  tenuous.  In  addition,  the 
evaluation  of  alternative  disposed,  plans  has  not  been  completed  for 
any  of  the  new  work  projects.  Thus,  no  specific  disposal 
altemettives  has  been  identified.  The  future  implementation  of  the 
new  dredging  projects  should  be  viewed  based  on  a  number  of  factors 
including  availability  of  funding  appropriations,  cost-sharing 
respensibilities,  and  completion  of  environmented.  reviews  such  as 
being  conducted  for  the  Oakland  project. 

Future  New  Projects  (Preliminary  quantity  estimates  and 

schedules) 


FY 

FY 
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FY 

FY 

FY 
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Hunter's  Point 
Richmond  Harbor 

0.9 

1.3 

John  F.  Baldwin  3 

1.3 

1.3 

1.3 

1.3 

1.3 

TOTAL 

0.9 

2.6 

1.3 

1.3 

1.3 

1.3 

c.  Unrestricted  at  Alcatraz.  The  dredging  operation  for 
the  Oakland  Inner  Harbor  Channels  will  ensure  the  disruption  of 
consolidated  sediments,  and,  in  turn,  will  facilitate  dispersion. 
Other  studies  are  on-going  in  conjunction  with  long-term  management 
of  the  Alcatraz  disposal  area. 

The  Oakland  Harbor  project  will  increase  the  amount  of  material 
di^osed  at  the  Alcatraz  site.  With  the  construction  start  scheduled 
to  begin  in  1988,  the  amount  of  material  to  be  disposed  at  the  site 
represents  aibout  a  30  percent  increase  above  the  annuad.  average 
quantity.  The  maocimum  increase  in  the  amount  of  material  to  be 
di^>osed  at  Alcatraz  would  occur  in  1989  and  would  double  the  average 
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level.  A  forecasted  schedule  of  the  Oakland  Harbor  project  assuming 
no  scheduling  or  tidal  constrciints  with  disposal  at  Alcatraz  is  shown 
below: 
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FY 
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FY 
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FY 
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M 
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90 
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92 
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Current* 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

Oakland  Harbor 

1.6 

4.4 

1.1 

0.1 

0.1 

0.1 

0.1 

TOTAL 

5.0 

6.6 

9.4 

6.1 

5.1 

5.1 

5.1 

5.1 

*Includes  O  &  M  and  permits 

Over  the  three  year  period  of  construction  for  the  Oakland  project, 
the  Bay  sediment  regime  is  capable  of  assimilating  these  quantities. 
Material  movement  is  not  limited  to  redistribution  within  the  Bay. 
Sediments  in  suspensicn  do  move  out  of  the  Golden  Gate  cuid  although 
the  actual  interplay  of  sediment  and  tided  current  influences  are  not 
fully  understood,  there  is  a  net  outflow  of  sediments  from  the  Bay 
system  of  approximately  3  to  5  million  cubic  yards  depending  on  the 
reference.  It  should  be  noted  that  the  disposal  activity  does  not 
add  sediments  to  the  reservoir  of  sediments  within  the  system,  but 
recycles  eind  distributes  them,  and  conceptually  allows  for  the 
movement  of  some  fraction  of  dredged  sediments  to  the  ocean. 

Although  the  average  annual  amount  of  material  disposed  at  the 
Alcatraz  site  is  approximately  five  million  cubic  yards,  the  total 
queintity  of  materiad  to  be  disposed  in  a  given  year  is  relatively 
variable.  The  impact  to  the  annual  disposal  burden  at  the  Alcatraz 
site  that  may  result  from  the  new  projects  would  be  predicated  upon 
the  start  of  project  construction.  If  all  three  projects  were 
dredged  on  schedule  amd  Alcatraz  was  selected  as  the  appropriate 
disposal  site  for  each  of  the  projects,  the  annual  amount  of  material 
to  be  disposed  would  increase  at  least  2  5  percent  for  several 
consecutive  years  and  as  much  as  50  percent  in  one  year.  This 
condition,  however,  is  not  likely  to  occur  due  to  the  uncertainties 
assoedated  with  the  individual  projects  and  potential  availeibility  of 
alternative  disposal  sites  other  than  Alcatraz. 

d.  Pre-Dredainq  Alcatraz  with  Ocean  Disposal.  Concerns 
were  expressed  in  comments  on  the  Draft  Supplemental  EIS  on  the 
material  dispersion  characteristics  of  the  slurry  requirement,  even 
though  the  Alcatraz  site  was  intended  to  be  a  dispersive  disposal 
site  at  the  cutset  of  its  designated  use.  The  following  discussion 
addresses  the  major  concerns  related  to  potential  cumulative  effects 
of  the  dispersion  of  material  from  disposal  at  the  Alcatraz  disposal 
site  in  conjunction  with  the  Oakland  project. 

(1)  Physical  Impacts  to  Bottom.  Disposed,  of  dredged 
materia]  from  the  Oakland  project  will  not  contribute  to  bathymetric 
changes  at  the  di^osal  site.  Removing  the  material  to  be  retained 
at  the  site,  or  predredging,  mitigates  any  potential  for  cumulative 


SEIS-149 


bathymetric  iitpacts.  Because  the  Alcatraz  disposal  site  is  fillLng, 
similcir  dredging  of  retained  material  for  future  use  of  the  site  may 
be  Wcirranted  to  avoid  impacts.  Cumulative  impacts  on  the  substrate 
away  from  the  vicinity  of  the  disposal  site  are  minimal. 

(2)  Dispersion  of  Suspended  Particulates.  Any 
suspended  particulates  remaining  in  the  water  column  following 
disposal  operations  at  the  Alcatraz  site  will  disperse  rapidly  and 
are  expected  to  remciin  suspended  for  a  considerable  time  due  to  the 
water  currents  existing  within  the  Bay.  Field  studies  have  observed 
reductions  of  suspended  solids  to  approximately  30-40  mg/1  at  a  short 
distcince  from  the  disposal  operation  and  rapidly  decreasing  to 
unmeasurable  and  undetectable  levels  eis  dispersion  continues  (SAIC, 
1987;  Johnson  and  Trawle,  1936). 

As  the  sediment  dispersed  from  the  site  may  contribute  up  to  two 
percent  of  the  suspended  sediment  in  the  overall  Bay  sediment  regime, 
it  follows  that  two  percent  of  maintenance  dredging  each  year  may  be 
attributable  to  disposal  activity  at  Alcatraz.  But  because  the 
amount  of  suspended  sediment  in  the  Bay  regime  is  dependent  upon 
currents  and  meteorological  conditions  and  the  bcink  of  sediment 
available  for  resuspension  surpasses  tens  of  billions  of  m^,  no 
appreciable  reduction  in  resuspension  and  subsequent  maintenance 
dredging  will  occur  if  disposal  is  terminated. 

(3)  Potential  for  Redeposition  of  Sediments  onto 
Wetland  Habitat.  Habitat  losses  are  unlikely,  that  nay  possibly  be 
attributed  to  the  redeposition  of  dredged  material  onto  shallow  areas 
are  considered  negligible.  San  Francisco  Bay,  for  the  most  part,  is 
a  relatively  shallow  bay.  The  sediment  regime  and  dynamics  of  the 
Bay  involve  the  interplay  and  interaction  of  input,  resuspension, 
recirculation,  and  outflow.  Deposition  of  resuspended  Bay  s^iments 
in  shallow  areas  of  the  bay  is  a  natural  occurrence.  Such 
d^josition,  however,  can  rapidly  change  on  a  windy  day  when  wind -wave 
generated  energy  can  put  sediments  back  into  suspension. 

e.  Direct  Ocean  Disposal. 

(1)  Site  IM.  This  alternative  relates  to  the 
proposed  use  of  the  site  specificcilly  for  the  Oakland  project.  The 
proposed  project  would  not  have  cumulative  effects  at  the  site,  since 
the  site  has  net  been  used.  The  potential  for  cumulative  effects  at 
the  site  would  depend  upon  the  need  for  ocean  disposed  of  other 
projects.  The  evaluation  of  ocean  disposal  sites  for  other  projects 
would  be  based  on  the  availability  of  other  appropriate  disposal 
sites  at  the  time  of  evaluation.  Regulations  governing  ocean 
disposal  require  that  historicctlLy  used  sites,  whenever  feasible,  be 
considered.  No  EPA  designated  oceam  disposal  site  presently  exists 
for  dredged  material..  The  potentiad  for  cumulative  effects  at  Site 
IM  would  be  assessed  during  the  consideration  of  the  site  for 
disposal  of  material  from  the  other  specified  project. 
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(2)  Site  Bl.  This  alternative  also  involves  the 
proposed  specific  use  for  the  Oakland  project,  similar  potenrial  for 
cumulative  effects  at  this  site  as  for  Site  IM  would  apply. 

4.5.2  Chemical/Bioloaical  Effects. 

a.  Present  Condition.  San  Francisco  Bay  is  subject  to 
numerous  overlays  of  natural,  physiccil  processes  involving  sediment 
transport,  meteorological  and  hydrodynamic  conditions  and  human 
activities  including  maritime  trade,  maintenance  and  new  work 
dredging  and  disposal,  municipal  and  industrial  effluent,  commercial 
and  sportsfishing  pressure,  agricultural  and  urban  runoff.  It  is 
within  this  complex  that  the  amount  of  disposal  activity  must  be 
viewed.  The  aquatic  ecosystem  of  San  Francisco  Bay  has  long 
sustained  the  abuses  of  naturcil  processes  and  human  activities  for 
over  a  hundred  years.  As  such,  many  changes  to  the  system  have 
already  occurred  and  will  continue  to  occur.  Wind-wave  action  cn 
shallow  areas  and  high  currents  in  deep  waters  of  the  Bay  present  a 
hostile  environment  to  which  most  established  organisms  have  been 
acclimated.  However,  there  is  much  debate  related  to  the  health  of 
the  Bay  ecosystem.  Although  the  well-being  of  the  Bay  has  not 
returned  to  its  historic  prosperity,  the  exact  cause (s)  of  its 
apparent  stress  has  not  been  identified  and  is  presently  beyond 
scientific  understanding.  Pollution  has  been  identified  as  a  major 
contributing  factor  to  the  demise  of  the  Bay's  ecosystem.  However, 
pollution  is  a  necessary  detriment  in  estuaries  where  human 
activities  are  widespread.  "Acceptable"  levels  of  specific 
contaminants  to  receiving  waters  are  necessary  and  tolerated.  It  is 
reasonaible  to  include  as  sources  of  contaminants:  urban  runoff, 
agricultural  runoff,  effluent  discharges  (both  industrial  and 
municipal),  sewage  spills,  chemical  spills,  and  atmospheric  fallout 
(e.g.,  lead  from  automotive  exhaust).  These  sources  require  adeq^aate 
control  in  order  to  assign  or  define  acceptable  quality  standards  for 
sediments  in  the  aquatic  environment  of  a  turbulent  Bay. 

b.  No- Action.  Much  study  and  research  level  effort  to 
examine  the  intricacies  of  the  Bay  system  and  influencing  forces  upon 
the  system  is  yet  to  be  undertaken.  The  National  Estuary  Program 
recently  added  San  Francisco  Bay  as  well  as  other  estuarine  systems 
to  its  study  arecis.  EPA  has  been  mandated  to  provide  the  lead  in  the 
San  Francisco  Estuary  Project  and  has  develop^  several  committees  to 
identify  major  issues.  The  studies  emanating  from  this  effort  as 
well  as  other  investigations  will  continue  to  shed  light  on  the 
complex  estucirine  system  and  potential  cumulative  ecological  effects. 

c.  Unrestricted  at  Alcatraz.  The  ecological  effect  of  a 
large  meund  of  mctterial  at  the  Alcatraz  site  from  the  deposition  of 
the  Oakland  project  and  other  projects  may  attract  pelagic  marine 
life  by  providing  an  additional  shelter  in  a  normally  open  water 
porticn  of  the  Bay.  The  bottom  cirea  affected  by  the  mounding  would 
be  spitaad  over  a  greater  area  than  the  presently  specified  disposed 
site  dimensions,  altering  the  structure  of  benthic  communities  in  the 
vicinity  of  the  disposal  site.  The  natural  sandy  bottom  would  be 
replaced  by  a  layering  of  fine-grained  sediments  (a  combination  or 
mixture  of  fine  sand  and  clays  and  silts). 
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d.  Pre- Dredging  Alcatraz  with  Ocean  Distx^sal.  Suspended 
sediments  are  a  part  of  the  variable  nature  of  the  Bay  and  the 
continuous  influence  upon  the  ecosystem.  The  disposal  of  5.4  x  10^ 
m^  (7.0  X  10°  yd^)  at  the  Alcatraz  disposal  site  over  a  two 
year  period  will  increase  the  amount  of  material  expected  to  be 
disposed  at  the  Alcatraz  site  by  approximately  30  percent  in  1988  and 
100  percent  in  1989.  Assuming  that  the  material  complies  with  water 
quality  criteria,  the  resuspended  and  redistributed  material 
resulting  from  disposal  at  the  Alcatraz  site  will  become  a  part  of 
the  immense  sediment  regime  and  will  be  insignificant  to  the  aquatic 
ecosystem. 

All  dredged  material  disposed  at  Alcatraz  will  have  been  tested  prior 
to  disposal  and  will  have  been  approved  for  aquatic  disposal  based  on 
test  results  indicating  that  there  is  no  reason  to  believe  that 
potential  unacceptable  adverse  ecological  impacts  would  occur.  As 
these  low  levels  of  suspended  solids  mix  with  existing  suspended 
particulates  from  other  sources  within  the  Bay,  any  contaminants 
adsorbed  to  the  suspended  solids  from  disposal  activities  at  Alcatraz 
will  be  mixed  with  existing  suspended  particulates  decreasing  their 
overadJ.  concentration  in  the  water  column  and  reducing  their 
effective  potentiail  exposure  to  and  bioaccumulation  by  aquatic 
animals  present  in  the  Bay. 

The  contribution  of  low  level  contaminants  associated  with  dredged 
material  from  the  Oakland  Haulior  project  is  a  small  one  when  viewed 
in  light  of  the  continuous  influx  of  true  source  contaminants. 
Contaminants  associated  with  dredged  sediments  that  may  be 
distributed  throughout  the  Bay  as  a  result  of  disposal  from  the 
Oakland  Hau±>or  project  may  be  fractionally  available  to  the  array  of 
marine  organisms  inhabiting  the  Bay.  However,  this  is  also 
applicaible  to  all  dredged  material  allowed  to  be  disposed  at  the 
Alcatraz  disposal  site  and  for  all  marine  sediments  of  the  Bay  that 
are  naturally  resuspended,  redistributed,  recirculated  and 
redeposited  in  the  system. 

The  contribution  of  suspended  solids  from  disposal  operations  at 
Alcatraz  has  been  estimated  to  be  small  in  comparison  to  other 
dischcirges  of  suspended  particulates  into  the  Bay  (Gunther  ^  ^., 
1987).  Consequently,  the  impact  of  dispersed  suspended  solids  from 
disposal  operations  at  Alcatraz  would  be  so  slight  as  to  be 
undetectable. 


e.  Direct  Ocean  Disposal. 

(1)  Site  IM.  This  alternative  relates  to  the 
proposed  use  of  the  site  specifically  for  the  Oakland  project.  The 
proposed  project  would  not  have  cumulative  effects  at  the  site,  since 
the  site  has  net  been  used.  The  potential  for  cumulative  effects  at 
the  site  would  depend  upon  the  need  for  ocean  disposal  of  other 
projects.  The  evaluation  of  ocean  disposal  sites  for  other  projects 
would  be  based  on  the  availcibility  of  other  appropriate  disposal 
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sites  at  the  time  of  evaluation.  Regulations  governing  ocean 
di^osal  require  that  historically  used  sites,  whenever  feasible,  be 
ccaisidered.  No  EPA  designated  ocean  disposal  site  presently  exists 
for  dredged  materiaL  The  potenticil  for  cumulative  effects  at  Site 
IM  would  be  assessed  during  the  consideration  of  the  site  for 
disposal  of  material  from  the  other  specified  project. 

(2)  Site  Bl.  This  alternative  ailso  involves  the 
proposed  specific  use  for  the  Oakland  project.  Similar  potential  for 
cumulative  effects  at  this  site  as  for  Site  IM  would  apply. 

4.5.3  Socio-economic  Effects. 

a.  Present  Condition.  San  Francisco  Bay  is  a  major  west 
coast  port  center  with  the  primary  commercial  ports  of  Oakland, 
Richmond,  and  San  Francisco,  contributing  substanticLLly  to  the  local 
economy.  Commercial  and  sport  fishing  are  important  elements  of  the 
local  maurine-oriented  economy.  The  fishing  industry  is  based  on  the 
fisheries  both  in  the  Bay  and  offshore  in  the  Pacific  Oceam.  The 
fishing  industry  is  highly  variable  due  to  natural  seasonal  and 
year-to-year  nartural  conditions  which  effect  the  availaibility  of  the 
fishery  resources  both  in  the  Bay  and  offshore. 

b.  No  Action.  Even  without  the  project,  other  ports  in 
the  Bay  would  likely  continue  efforts  to  expand  the  marine  economy. 
Unless  navigattion  channel  improvement  became  totally  infeasible  due 
to  dredged  material  disposal  restrictions,  vessel  traffic  throughout 
the  Bay  could  be  expected  to  gradually  increase  in  both  size  of 
vessel  and  number.  The  growth  in  the  remainder  of  the  local  port 
economy  would  likely  have  little  impact  on  the  commercial  and  sport 
fishing  industries. 

c.  Unrestricted  at  Alcatraz.  The  physical  cumulative 
effects  that  the  Oakland  project  may  have  on  the  Alcatraz  disposal 
site  in  section  4.5.1.  The  continued  unrestricted  disposal  of 
material  from  San  Francdsco  Bay  maintenance  dredging  projects  would 
allow  navigation  in  Sam  Framcisco  Bay  to  continue  for  a  limited 
time.  All  civiliam  amd  military  marine  navigation  is  dependent  on 
maintenance  of  navigation  channels.  Unrestricted  disposal  at 
Alcatraz  would  aiUow  aUl  current  port  and  marina  operations  to 
continue  operating  without  additionail  cost  for  maintenemce  of  marine 
navigation  until  additional  measures  can  be  implemented  -  the 
designaticai  of  either  new  aquatic  disposal  sites  (in-Bay  or  in  the 
ocean)  or  identification  of  an  appropriate  in-Bay  disposal  site 
(including  the  continued  use  of  Alcatraz).  With  the  addition  of 
alternative  disposal  sites,  channel  availability  may  decrease, 
primarily  due  to  the  fiscal  impact  on  smaller  harbor  operations 
(Le,,  frequency  of  maintenemce  work).  These  smaller  operators  may 
not  all  eifford  to  pay  the  increased  cost  of  dredging  and  disposal, 
and  would  therefore  have  to  eliminate  some  channel  maintenemce  work. 
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Overall  disposeil  operations  would  continue  as  under  existing 
conditions.  The  increased  accumulation  of  matericil  in  the  vicinity 
of  the  Alcatraz  site  and  at  the  site  from  the  deposition  of  material 
from  San  Francisco  Bay  projects  would  continue  to  affect  bottom  areas 
at  the  disposal  site  with  some  resultant  localized  impact  on  the 
fishery  resource. 

d.  Pre-dredaina  at  Alcatraz.  Although  the  increased 
cost,  as  compared  to  unrestricted  disposal  at  the  Alcatraz  site, 
would  not  be  as  great  as  that  for  direct  ocean  disposal,  the 
additicxial  cost  would  nevertheless  have  some  minor  adverse  economic 
impact  on  the  Port  of  Oaikland  and  the  maritime  economy.  Overadl 
disposal  operations  would  also  continue  as  under  existing 
ccaiditijans.  The  increased  accumulation  of  material  in  the  vicinity 
of  the  Alcatraz  site  and  at  the  site  from  the  deposition  of  material 
from  San  Francisco  Bay  projects  would  continue  to  affect  bottom  areas 
at  the  disposal  site  with  some  resultant  loceilized  impact  on  the 
fishery  resource. 

The  requirement  for  slurried  material  would  also  affect  suspended 
sediment  levels  in  the  water  column,  although  the  duration  would  be 
short  and  effects  temporary  at  the  disposal  site.  Fishing  at  the 
vicinity  of  the  site  would  be  limited  during  the  period  of  dredging 
and  disposal  as  fish  would  be  deterred  from  entering  the  area  of  the 
site.  This  would  likely  have  loccilized,  short-term  impacts  on  the 
commercial  and  sport  fishing  industry.  Sport  and  partyboat  fishing 
may  be  compelled  to  temporarily  seek  fishing  areas  elsewhere  within 
San  Francisco  Bay  to  secure  resource  goals. 

e.  Direct  to  Ocean. 

(1)  Site  IM.  Since  the  ocean  site  has  not  been  used 
previously,  the  potential  for  cumulative  effects  at  the  site  would 
depend  upon  the  need  for  oceein  disposal  of  other  projects.  The 
potential  for  cumulative  effects  at  Site  IM  would  be  assessed  during 
the  consideration  of  the  site  for  disposed  of  material  from  the  other 
^^ecified  project,  if  Site  IM  is  considered  to  be  appropriate.  Since 
no  EPA  designated  ocean  disposal  site  presently  exists  for  dredged 
material,  regulations  governing  ocean  disposal  require  that 
historically  used  sites,  whenever  feasible,  be  considered.  The 
determination  of  appropriateness  of  use  would  be  based  on  the 
availability  of  other  appropriate  disposal  sites  at  the  time  of 
evaluation.  The  most  substantial  impact  on  navigation  and  navigation 
safety  would  be  the  fiscal  impact.  The  substantial  increased  cost  of 
ocean  disposed  versus  in- Bay  disposal  would  significantly  impact 
navigation  mcdntenance  operations  in  the  Bay.  The  increased  cost 
would  likely  result  in  closure  of  many  smaller  harbors  and  marinas 
eind  would  greatly  increase  berthing  costs  for  those  remaining.  Some 
existing  navigation  channels  would  be  closed  while  marine  navigation 
opportunities  throughout  the  Bay  would  be  decreased. 
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Although  direct  ocean  disposed,  would  eliminate  disturbances  at  the 
Alcatraz  site,  fishing  activities  would  be  temporarily  diverted  from 
the  given  location  at  the  ocean  site  because  of  Oakland  project 
disposed,  activities.  Fishing  that  may  occur  at  Site  IM  would  be 
limited  during  disposal  operations.  Since  the  disposal  area 
r^resents  a  very  small  increment  of  the  total  heibitat  and  fishery 
resource  available,  disposal  operations  of  the  Oeikland  project  would 
have  CTily  short-term  and  temporary  impact  on  the  commercial  and  sport 
fishing  industries. 

(2)  Site  Bl.  As  with  disposal  at  Site  IM,  the 
cumulative  impact  on  navigation  and  navigation  safety  resulting  from 
the  increased  cost  of  disposing  cdl  San  Francisco  Bay  dredged 
materied.  at  Site  Bl  would  be  substantial.  The  adverse  impact  on 
in-Bay  navigation  would  be  similar  to  that  described  above  for  Site 
IM,  but  would  be  greater  in  proportion  to  the  increased  cost  above 
disposal  at  IM. 

The  cumiiLative  impact  on  the  commercial  and  sport  fishing  industries 
would  be  similar  to  that  with  disposal  at  Site  IM.  The  two  proposed 
sites  are  in  close  proximity  in  terms  of  the  fishery  habitat  and 
essentially  provide  the  same  fishery  resources. 

4.6  SITE  MANAGEMENT  AND  MONITORING 

This  section  outlines  the  management  and  monitoring  plan  for  ocean 
disposal  based  on  presently  available  information  and  may  be  modified 
based  on  information  from  surveys  prior  to  the  actual  use  of  the  site 
or  requirements  of  ERA  for  the  use  of  the  selected  site. 

4.6.1.  Permissible  Material  Loadings.  Since  the  use  of  the 
site  will  be  for  materied.  from  the  Alcatraz  site  (or  the  Oakland 
Harbor  project),  an  upper  limit  on  volumes  to  be  disposed  at  the  site 
will  depend  on  the  production  rate  of  the  dredging  operation. 
Bathymetric  surveys  of  any  buildup  of  material  at  the  selected  site 
will  edlow  em  accurate  assessment  of  future  mounding  potential. 

4.6.2.  Disposal  Methods.  Presently,  material  is  expected  to  be 
removed  by  clamshell  dredge,  transported  to  the  site  by  barge,  and 
discharged  under  the  water  surface  by  bottom  doors  while  the  barges 
area  are  under  way  within  the  disposal  site  boundaries. 

4.6.3.  Disposal  Schedule.  Scheduling  of  dredging  and  disposal 
operations  is  dependent  upon  weather  conditions.  The  dredging 
operation  is  presently  scheduled  to  last  approximately  16  months. 

4.6.4.  Monitoring  the  Disposal  Site.  Section  228.9  of  the 
Oceein  Dumping  Regulations  (40  CFR)  establishes  that  "if  deemed 
necessary"  the  COE's  District  Engineer  or  the  EPA's  Regional 
Administrator  may  establish  a  monitoring  program  to  supplement  the 
historiceil  site  data  (40  CFR  228.9).  The  monitoring  plan  will  be 
developed  by  determining  the  appropriate  monitoring  parameters,  the 
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frequency  of  sampling,  and  the  areal  extent  of  the  survey.  The 
factors  considered  in  making  this  determination  include  the  frequency 
and  volumes  of  disposed.,  the  physical  and  chemical  nature  of  the 
dredged  material  the  dynamics  of  the  site  physical  processes,  and  the 
life  histories  of  any  marine  species  to  be  monitored. 

The  primary  purpose  of  the  monitoring  program  is  to  determine  whether 
disposed,  at  the  site  is  significantly  affecting  areas  outside  the 
site  and  to  detect  long  term  effects.  Consequently,  monitoring  must 
include  surveys  of  the  site  and  surrounding  areas,  including 
appropriate  reference  sites  and  areas  which  are  likely  to  be  affected 
(as  indicated  by  environmental  factors,  e.g.,  prevailing  currents  emd 
sediment  transport).  The  results  of  an  adequate  monitoring  will 
provide  early  indication  of  potential  adverse  effects  radiating  from 
the  site.  Knowledge  of  the  gradients  facilitates  predictions  of 
future  impacts  on  areas  surrounding  the  disposal  site  and  provides 
direction  for  management  of  future  disposal  activities. 

4.6.5.  Guidelines  for  the  Monitoring  Plan.  The  following 
sections  outline  monitoring  requirements  for  the  selected  site.  As 
discussed  above,  these  monitoring  requirements  will  be  included  in  a 
management  plan. 

a.  Potential  monitoring  requirements  for  the  ocean 
disposal  site  are  formulated  by  following  general  process: 

(1)  State  purpose  of  monitoring 

(2)  Specify  the  objectives 

(3)  State  hypotheses 

(4)  Design  statistically  sound  sampling  and 
monitoring  activities 

(5)  Test  hypotheses 

b.  Requirements  of  the  monitoring  plan  for  the  site  cein 
be  determined  by  examining  the  considerations  presented  below. 

(1)  Purpose  of  Monitoring.  The  purpose  of  the 
monitoring  plan  is  to  substantiate  the  hypotheses  related  to  the 
anticipated  effects  of  dredged  material  disposal  in  the  open  ocean. 
Of  concern  to  the  Oakland  project  is  the  potential  for  movement  of 
contaminants  into  the  marine  environment. 

(2)  Specific  Objectives  of  Monitoring.  The 
objectives  as  identified  by  the  Corps  of  Engineers  are  as  follow: 

(a)  To  measure  the  integrity  of  the  materiail 
covering  the  potentially  unsuitable  sediments 
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(b)  To  determine  change  in  concentrations  of 
contaminants  of  concern  in  the  farfield  are  of 
the  disposal  site 

(c)  To  determine  the  movement  of  contaminants 
of  concern  from  the  material  to  benthic  marine 
organisms 

(3)  Hypotheses. 

(a)  The  sequence  of  disposal,  positioning  of 
the  discharge,  and  ratio  of  cover  matericd  to 
potentially  unsuitable  sediments  will  adequately 
isolate  contaminants  of  concern 

(b)  There  will  be  no  significant  migration  of 
these  contaminants  of  concern  outside  of  the 
ocean  disposal  site 

(c)  There  will  be  no  significant 
bioaccumiilation  of  those  contaminants  of  concern 
by  marine  organisms 

(4)  Monitoring  Design. 

Physical  Compartment 

(a)  Bathymetric  surveys  will  be  conducted  prior 
to,  during,  and  after  the  construction  period  to 
determine  bottom  topography  changes  within  and 
outside  of  the  immediate  disposal  site 
boundaries. 

(b)  Bottom  sampling  will  be  conducted.  The 
following  objectives  would  define  the  sampling 
program; 

-  Material  characterization  of  the  site 

-  Sediment  core  samples  will  be  taken  in  the 
disposal  site  to  determine  cover  thickness 

(c)  Current  meters  will  be  installed  to  collect 
protctype  current  data  for  additioncLL  modeling 
inputs. 

Chemical  Compartment 

(d)  Bulk  sediment  analyses  of  core  samples  for 
contaminants  of  concern 
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(e)  Water  quality  measurements  of  contaminants 
of  concern  and  physical  parameters 


Biological  Compartment 

(f)  Bioaccumulation  ancdyses  of  appropriate 
marine  organisms  for  contaminants  of  concern 

(g)  Trawling  in  the  vicinity  of  the  disposal 
site  (bottom  and  mid-water)  to  determine  the 
presence/absence  of  commercial  species 

(h)  Bottom  sampling  for  potential  species 
diversification  or  introduction  of  nuisance 
species 

(5)  Statistical  Analyses.  Appropriate  reference 
and/or  control  stations  will  be  determined.  The  number  of  sampling 
locations,  samples  and  frequency  of  appropriate  testing,  in 
conjunction  with  techniccLL  input,  will  be  coordinated  with  EPA. 
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Agency  Coordination  Resources  Planner  B  and  C 


SECTION  6.0  PUBLIC  INVOLVEMENT 


6.1  REQUIRED  COORDINATION 

6.1.1  Environmental  Protection  Agency.  The  Public  Notice  for 
the  Notice  of  Intent  to  Use  an  Ocean  Disposal  Site  under  Section  103 
of  the  Marine  Protection,  Research  and  Sanctuaries  Act  (MPRSA)  and 
the  Draft  Supplemental  Environmental  Impact  Statement  for  the  Oakland 
Inner  and  Outer  Harbor  Deep-Draft  Navigation  Improvement  Project  was 
issued  October  20,  1987  and  submitted  to  Region  9,  EPA. 

Additionally,  under  40  CFR  225.2(a),  the  District  Engineer  formally 
requested  concurrence  of  EPA  in  designation  of  candidate  ocean 
dredged  material  disposed  site  (ODMDS),  Site  IM,  to  receive  dredged 
material  under  the  project. 

Under  40  CFR  228.2(b),  the  Administrator  of  EPA  has  15  days  to 
request  additioned  information  or  meike  his  determination.  The 
Administrator  may  also  request  an  additional  15  days  for  a  total  of 
30  days.  If  additional  information  is  requested,  the  review  period 
of  15  days  begins  upon  receipt  of  the  requested  information. 

On  November  5,  1987,  EPA  requested  a  30  day  extension  to  the  45  day 
comment  period  for  the  Draft  Supplemented  EIS  for  the  Oakland  Harbor 
project.  Several  concerns  related  to  sediment  testing  and  associated 
toxicity  and  disposed  alternatives  were  expressed  in  general  terms. 
EPA  did  not  specifically  request  additional  information  within  the 
statutory  time  period.  On  November  24,  1987,  EPA  notified  the  Corps 
of  Engineers  that  additional  information  was  needed  and  that  without 
the  information  could  not  concur  on  the  use  of  the  preferred  site. 
EPA  also  provided  comments  on  the  Draft  Supplemental  EIS  and 
additional  description  of  the  additional  information  it  needed  for 
concurrence  with  the  proposed  ocean  disposal  in  correspondence  dated 
December  7,  1987.  By  letter  dated  December  30,  1987,  the  Corps  of 
Engineers  pre/ided  EPA  with  additional  information  related  to  its 
comments  and  the  requested  information.  Informal  discussions  between 
the  EPA  and  the  Corps  of  Engineers  were  initiated.  On  February  17, 
1988,  EPA  indicated  that  severed  issues  needed  resolution  before 
concurrence  on  the  accepted) ility  of  Site  IM  could  be  determined. 
Because  of  the  policy  issues  related  to  ocean  disposal  site 
designation  and  the  need  and  use  of  an  ocean  site  specifically  for 
dredged  material  that  exist  between  EPA  and  the  Corps  of  Engineers,  a 
technical  peinel  comprised  of  the  two  agencies  was  convened  to  review 
the  issues.  Refer  to  Appendix  D  for  the  correspondence  referenced 
above. 


6.1.2  Bay  Conservation  and  Development  Commission.  Ongoing 
coordination  with  the  San  Francisco  Bay  Conservation  and  Development 
Commission  has  been  undertaken.  Initially,  a  consistency 
determination  related  to  disposal  at  the  Alcatraz  site  was  prepared 
and  submitted  by  letter  dat^  Februeiry  1,  1988.  However,  because  of 
the  concerns  as  perceived  by  the  public  and  resource  agencies  as 
indicated  in  the  comments  on  the  Draft  SETS,  the  ocecin  disposal 
cLLtemative  has  become  a  propitious  choice  among  opponents  and 
proponents  alike.  Since  the  technical  merits  of  ocean  disposal  of 
dredged  material  are  being  intensively  reviewed,  the  Corps  of 
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Engineers  has  modified  its  consistency  determination  to  involve  only 
the  dredging  aspect  of  the  project  and  not  the  disposal,  since  the 
candidate  ocean  disposal  sites  are  situated  in  waters  beyond  the 
State's  coastal  zone  responsibilities. 

6.1.3  U.S.  Fish  and  Wildlife  Ser-vioa.  The  Corps  has  considered 
the  views  of  the  Service  throughout  project  def/elopment  as  indicated 
by  the  Coordination  Act  Reports  submitted  for  the  Oa]cland  Outer 
Harbor  (S^Jtember  1,  1976)  initially  recommending  ocean  disposal  at  a 
100-fathom  site  for  edl  "highly  polluted"  sediments  (based  on 
criteria  in  effect  at  the  time)  and  subsequent  monitoring;  and  for 
the  Oakland  Inner  Harbor  (April  18,  1984)  recommending  additional 
Fish  and  Wildlife  studies  as  appropriate  after  project  authorization, 
d^xusition  of  dredge  material  at  the  Alcatraz  site  on  the  "ebb  flow 
of  the  tide",  and  a  least  tern  foraging  study.  Each  of  the  FWS 
recommendations  were  addressed  in  the  Final  EIS  for  Oakland  Inner 
Harbor  project.  By  letter  of  May  22,  1985  the  Department  of  Interior 
found  that  the  project  was  not  in  conflict  with  any  of  their  programs 
or  missions. 

Section  2.4  fully  discusses  cill  of  the  alternative  disposal  sites 
considered.  A  discussion  of  ebb-tide  disposal  may  be  found  in 
Section  2.6.1.  As  pairt  of  the  in  Bay  Dredge  Matericil  Disposal  Study, 
additional  studies  of  demersal  fish  are  proposed.  These  studies 
include  a  reconnaissance  level  survey  of  existing  populations  and 
distribution,  identification  of  potential  impacts,  and  later  field 
surveys.  A  least  tern  study  was  conducted  and  it  was  determined  that 
there  would  be  no  impact  on  this  endangered  species.  This 
determination  was  concurred  upon  by  the  Endangered  Species  Office 
(letter  of  November  12,  1987). 

Funds  were  provided  in  November  1986  for  additional  planning 
assistance  and  a  final  Supplemental  Coordination  Act  Report 
specifically  addressing  use  of  the  proposed  ocean  disposal  site.  The 
Service  provided  two  planning  aid  letters  for  the  draft  SEIS 
(Februciry  24,  1987  and  August  18,  1987),  and  at  the  Corps'  request 
(by  letter  of  August  6,  1987)  agreed  to  provide  the  Supplemental 
Coordination  Act  Report  by  November  15,  1987.  Once  the  results  of 
biological  surveys  were  avciilcible,  this  information  was  provided  to 
the  Service  to  assist  in  their  consultation  with  the  Corps.  These 
reports  were  received  by  the  Service  along  with  the  Draft  SEIS  on 
October  5,  1987;  however,  the  Service  stated  that  they  would  be 
unable  to  furnish  a  Supplemented.  Coordination  Act  Report  until 
January  15,  1988.  On  January  15,  1988  the  Service  provided  a  letter 
indicating  that  no  Supplemental  Coordination  Act  Report  would  be 
provided  and  that  additional  studies  were  required. 

The  Corps  has  considered  the  comments  of  the  Service  received  to 
date.  The  Service's  primary  concern  has  been  on  the  perceived 
decline  in  fisheries  resulting  from  dredge  material  disposal; 
however,  it  has  not  been  demonstrated  that  historic  use  of  the 
Alcatraz  disposal  site  is  attributable  to  this  decline.  A  discussion 
of  these  and  other  concerns  expressed  during  the  draft  SEIS  public 
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review  are  found  in  Sec±ion  6.3  of  this  document.  The  concerns  and 
recommendations  of  the  Service  are  discussed  in  the  final  SEIS. 


The  Service  has  not  fully  addressed  the  studies  already  conducted 
(Nybakken,  et  1984;  Kinnetics,  1987a  and  1987b),  nor  have  they 
provided  the  Corps  with  the  rationale,  ci>jectives,  scope  or  detail  of 
proposed  new  studies.  The  Corps  has  provided  the  Service  with  all 
avcdlable  data  and  reports,  necessary  funding  and  a  schedule  for  the 
Supplemental  Coordination  Act  Report  submission;  however,  the  Service 
has  not  fulfilled  the  Corps'  request  to  provide  the  report  even 
though  contractural  funds  were  provided  for  this  service.  Relevant 
correspondence  is  contained  in  Appendix  D. 

6.1.4  Regional  Water  Quality  Control  Board.  In  conjunction 
with  the  circulation  of  the  Draft  Supplemental  EIS  for  the  Oeiklcind 
Harbor  project,  the  Corps  of  Engineers  requested  that  certification 
pursuant  to  Section  404(b)  of  the  Clean  Water  Act  be  granted  by  the 
Regional  Board.  On  9  Octctoer  1987,  the  Regional  Board  indicated  that 
additional  information  was  needed  including  a  final  environmental 
document  and  filing  fees.  Other  concerns  included  water  and  sediment 
quality  testing  and  the  potential  for  groundwater  impacts. 

By  letter  dated  4  December  1987,  the  Corps  of  Engineers  responded  to 
the  Federal  concerns  related  to  the  State's  filing  fee  requirement. 
On  12  January  1988,  the  Corps  of  Engineers  submitted  responses  to 
specific  concerns  of  the  Regional  Board  and  provided  the  Section 
404(b)  evaluation  related  to  the  proposed  disposal  at  the  Alcatraz 
disposal  site  as  described  in  the  Draft  Supplemental  EIS.  On  29 
January  1988,  the  Regionail  Board  stated  that  a  filing  fee  was  still 
required.  Due  to  the  likelihood  of  the  direct  ocean  disposal 
alternative,  the  Corps  of  Engineers  requested  a  continuance  (from 
Mcirch  to  April)  on  the  proposal  before  the  Board  related  with  the 
Section  404(b)  certification  for  dredged  material  disposed  at  the 
Alcatraz  site  on  3  March  1988.  On  the  same  date.  Regional  Board 
indicated  that  the  proposed  groundwater  monitoring  program  was 
"adequate  and  acceptable." 

6.2  PRIOR  COORDINATION 

Public  meetings  and  conferences  were  held  throughout  the  initial 
study  phase  of  the  project.  Associated  reports  were  circulated  for 
review  in  order  to  cistain  input  cind  maintain  coordination  with  the 
public  and  private  sector.  A  Notice  of  Intent  to  prepare  a 
Supplemented  Environmental  (Impact)  Statement  (SEIS)  for  the  Oakland 
Outer  Harbor  project  was  published  in  the  Federal  Register  on 
January  13,  1987.  The  Nctice  of  Intent  for  the  Oakland  Inner  Harbor 
project  was  published  in  the  Federal  Register  on  April  23,  198  7. 
Subsequently,  it  was  determined  that  a  single  SEIS  would  be  prepared 
for  the  two  projects. 
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The  notice  of  availability  for  the  Draft  Supplemental  Environmental 
Impact  Statement  (SEIS)  was  filed  with  tlie  Environmental  Protection 
Agency  aind  published  in  the  Federal  Register  on  September  25,  1987. 
A  Public  Notice  announcing  the  availability  of  the  document  and  the 
Public  Meeting  on  November  5,  1987  was  mailed  to  over  260  agencies, 
businesses,  groups,  and  individuals.  The  SEIS  was  circulated  for  a 
30-day  review  to  federal,  state,  and  local  review  agencies;  to  county 
libraries,  businesses,  environmental  groups,  commercial  and  sport 
fishing  organizations  and  individuals  upon  reguest.  At  the  request 
of  the  Environmentcil  Protection  Agency,  the  comment  period  was 
extended  to  December  7,  1987  in  order  accommodate  their  review  of  the 
draft  SEIS. 

6.2.1  T.ist  nf  Parties  Receiving  Draft  SEIS.  Among  those  receiving 
ccpies  of  the  Draft  SEIS  were  the  following  agencies,  and  groups: 

FEDERAL  AGENCIES 

Federal  Maritime  Commission 

U.S.  Department  of  Commerce 

National  Oceanic  and  Atmospheric  Administration, 
Office  of  Ecology  &  Conservation 

Pt.  Reyes- Farallon  Islands  National  Marine  Sanctuary 
(NOAA) 

National  Marine  Fisheries  Services  (NMFS) 

Southwest  Region 

Habitat  Conservation  Branch 

Economic  Development  Administration 

U.S.  Department  of  Agriculture 

Agriculture  stabilization  &  Conservation  Service 

Forest  Service,  Region  5 

Soil  Conservation  Service,  Regional  Ofc. 

U.S.  Department  of  Interior 

Office  of  Environmental  Project  Review 
Fish  and  Wildlife  Service 

Division  of  Ecological  Services,  Sacramento 
Endangered  Species  Office,  Sacramento 
National  Park  Service 

Resource  Management,  Western  Region 
Interagency  Archaeological  Services,  Western  Region 

Advisory  Council  on  Historic  Preservation 

U.S.  Department  of  Transportation 
Coast  Guard,  Pacific  Area 
Coast  Guard,  San  Francisco  Bay 
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U.S.  Environmental  Protection  Agency 
Office  of  Federal  Activities 
Regional  Administrator 
Regional  Library 

U.S.  Department  of  Energy 

Division  of  NEPA  Affairs 

Federal  Emergency  Management  Administration 

Federal  Highway  Administration 
Regional  Administrator 

U.S.  Department  of  Housing  &  Urb,'l■^  Development 
Regional  Environmental  Officer 

U.S.  Department  of  Health  &  Human  Services 
Center  for  Environmental  Health 

U.S.  Representatives  in  Congress 
Hon.  Ronald  V.  Dellums 
Hon.  George  Miller 


CALIFORNIA  STATE  AGENCIES 

State  Clearinghouse,  Office  of  Planning  and  Research 
Air  Resources  Board,  Evaluation  and  Planning  Branch 
Department  of  Conservation 
Department  of  Fish  and  Game 
Director 
Region  3 

Marine  Research  Branch 
Department  of  Boating  and  Waterways 
Regional  Water  Quality  Control  Board 

Regional  Water  Quality  Board,  San  Francisco  Bay  Region 
Department  of  Transportation  (CALTRANS) 

Department  of  Transportation  Planning,  San  Francisco 

Department  of  Water  Resources 

State  Lands  Commission 

Public  Utilities  Commission 

Energy  Commission 

Department  of  Health 

Department  of  Parks  &  Recreation 

San  Francisco  Bay  Conservation  and  Development  Commission 

State  Historic  Preservation  Officer 

Hon.  Nicholas  Petris,  California  State  Senate 

Hon.  Elihu  Harris,  California  State  Assembly 

Speaker's  Office,  California  State  Assembly 
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REGIONAL,  COUNTY  AND  CITY  AGENCIES 


Association  of  Bay  Area  Governments 

Plan  and  Project  Review  Division  (Areawide  Clearinghouse 
ABAG/MTC  Library 

AC  Transit,  Research  &  Planning  Department 

BART,  Director  of  Planning 

Bay  Area  Air  Quality  Management  District 

Metropolitan  Transportation  Commission 

City  of  Alameda 
Mayor 

City  Manager 
Planning  Department 
Public  Works 
Library 

City  of  Oakland 
Mayor 

Director  of  Planning 
Main  Library 


INTEREST  GROUPS 

San  Francisco  Bar  Pilots  Association 
Bendix  Environmental  Research  Co. 

Citizens  for  a  Better  Environment 
Entrix  Inc. 

Great  Lakes  Dredge  &  Dock  Co. 

Kinnetic  Laboratories,  Inc. 

League  of  Women  Voters 

Northwest  Information  Center,  Sonoma  State  University 
Oceanic  Society 

San  Francisco  Bay  Chapter 
National  Office 
Port  of  Oakland 

Pacific  Bell  Co.,  Public  Works  Coordinator 
Pacific  Coast  Federation  of  Fishery  Associations 
Save  San  Francisco  Bay  Association 
Sequoia  Audubon  Society 
Smith-Rice  Co. 

Stauffer  Chemical  Co. 

Tiburon  Center  for  Environmental  Studies 
United  Anglers 
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6.2.2  List  of  Parties  Commenting  on  Draft  SETS.  The  Corps 
received  approximately  40  letters  commenting  on  the  draft  SEIS.  The 
comments  and  responses  are  located  in  Appendix  E  and  discussed  in 
summary  form  in  Section  6.3.  The  final  SEIS  document  will  be 
distributed  to  all  required  review  agencies  as  well  as  to  the 
commenting  entities  and  individuals  listed  below: 

FEDERAL  AGENCIES 

United  States  Department  of  Commerce 

National  Marine  Fisheries  Services  (NMFS)  10-23-87 
National  Office  of  Ocean  and  Coastal  Resource 
Management  (OCRM)  11-9-87 

Office  of  Charting  and  Geodetic  Services  (OCGS)  10-30- 

United  States  Department  of  Interior 

Environmental  Project  Review  (INTEPR)  11-5-87 
National  Park  Service  (NPS)  11-12-87 

United  States  Environmental  Protection  Agency 
Region  IX  (EPA)  12-7-87 


STATE  AGENCIES 

California  Coastal  Commission  (CCC)  10-7-87 

California  Regional  Water  Quality  Control  Board  (RWQCB)  11-25-37 

California  Resources  Agency 

California  Department  of  Fish  and  Game  (CDFG)  11-2-87 
California  Department  of  Transportation  (CALTRANS),  District  4 
11-3-87 

California  Department  of  Transportation  (CALTRANS),  District  4, 
Transportation  Studies  Branch  10-9-87 
California  Department  of  Water  Resources  (DWR)  11-13-87 

San  Francisco  Bay  Conservation  and  Development  Commission 
(BCDC)  11-16-87 

State  Historic  Preservation  Office  (SHPO)  10-6-87 
State  Lands  Commission  (SLC)  11-2-87 


COUNTY/CITY  AGENCIES 

Association  of  Bay  Area  Governments  (ABAG)  12-21-87 
Bay  Area  Rapid  Transit  District  (BART)  7-20-87 
County  of  Alameda,  Public  Works  Agency  (Alameda,  PWA)  11-6-87 
City  and  County  of  San  Francisco,  Clean  Water  Program  (San  Francisco, 
CWP)  11-9-87 
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PUBLIC  INTEREST  GROUPS 


Bielen  and  Peterson,  Law  Office  of  -  petition  with  100  signatures 

(BP)  11-5-87 

California  Natural  Resources  Federation  (CNRF)  11-23-37 

California  Striped  Bass  Association  (CSBA)  11-17-87 

California  Voters  -  petition  with  25  signatures  (CV)  11-5-87 

Citizens  for  a  Better  Environment  (CBE)  11-20-87 

Commercial  Fisherman's  Association  (CFA)  11-6-87 

Golden  Gate  Audubon  Society  (GGAS)  11-18-87 

Golden  Gate  Fishermen's  Association  (GGFA)  11-9-87 

Golden  Gate  Port's  Association  (GGPA)  12-8-87 

Heller,  Ehrmain,  White  and  McAuliffe,  Attorneys  (HEW)  11-20-87 

Marin  Audubon  Society  (MAS)  11-19-87 

Oceanic  Society,  S.F.  Bay  Chapter  (SOS)  11-19-87 

Oceanic  Society,  Washington  Executive  Office  (OS)  11-24-87 

Pacific  Coast  Federation  of  Fishermen's  Association,  Inc. 

(PCFFA)  11-18-87 
United  Anglers  (UA)  10-19-87 
Ventana  Aluminum  (VA)  12-11-87 


INDIVIDUALS 


Larry  Allen  Bonds  n.d. 

Ronald  Burch  11-13-87 
Christine  Conceicao  11-23-87 
G.  Gasper  11-19-87 
Sam  Lackey  11-5-87 
Pat  Osborne  11-5-87 
Raymond  Wanser  11-18-87 

Elizabeth  Walsh  (+  8  identiccLL  letters  signed  by  other  individuals) 
11-18-87 

Frank  Yakushi  11-27-87 


LETTERS  RECEIVED  AFTER  CLOSE  OF  COMMENT  PERIOD 
League  of  Women  Voters  1-11-88 

Peninsula  Conservation  Center  Foundation  1-20-88 


6.3  SUMMARY  OF  DRAFT  SEIS  COMMENTS  AND  RESPONSES 

The  Ocikland  Outer  and  Oakland  Inner  Harbor  Deep-draft  Navigation 
Improvements  project  has  been  reviewed  by  interested  Federal,  state 
and  local  agencies  as  well  as  interested  groups  and  individuals. 
Over  forty  letters  and  some  450  comments  were  received  discussing  the 
project  and  its  documentation  (i.e.,  the  General  Design  Memorandum 
and  Supplement  to  the  Environmental  Impact  Statement).  Individual 
responses  have  been  prepared  to  each  of  the  submitted  comments.  The 
comments  and  responses  are  presented  in  Appendix  E  of  this  document. 
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Ihe  comments  cai  the  project  and  the  GDM/SEIS  covered  a  wide  array  of 
issues  from  aquifers  to  turbidity.  However,  there  were  several 
specific  issues  that  were  repeated  by  many  of  the  commenters.  A 
summary  has  been  prepared  to  assist  interested  parties  in  their 
review  of  the  Corps'  position  on  these  specific  issues.  The  issues 
are:  (6.3.1)  the  environmentcLL  consequences  of  Alcatraz  disposal, 
(6.3.2)  the  selection  of  an  ocean  disposal  site,  and  (6.3.3) 
oompli^ce  with  statutory  laws  and  regulations.  These  three  issues 
are  further  broken  down  into  sub-tc^ics  in  the  summary  that  follows. 

6.3.1  Environmental  Consequences  of  Alcatraz  Disposal. 
Concerns  were  raised  with  respect  to  the  pre-dredging  and  slurry 
disposal  of  Oakland  Harbor  material  at  the  Alcatraz  disposal  site. 
These  concerns  focussed  around  the  perception  of  the  Bay  as  a 
"stressed  estuary"  and  the  purported  decline  in  Bay  fisheries.  The 
broader  issue  being  implied  by  the  comments  is  "  To  what  extent  does 
disposal  at  the  Alcatraz  site  contribute  to  the  overall  stress  being 
applied  to  the  estuary?'  This  is  a  very  difficult  question  to  exactly 
answer.  Indeed,  the  San  Francisco  estuary  has  been  subjected  to 
drastic  (i.e.,  stressful)  alterations  over  the  last  125  years.  Its 
surface  area  has  been  reduced  40  percent  with  a  corresponding 
reducticffi  in  the  tidal  prism.  Its  pristine  fresh  water  inflows  have 
been  decreased  by  60  percent  and  replaced  by  a  lesser  amount  of 
contaminated  water  from  municipal,  industrial,  and  non-point  source 
discharges.  Its  native  species  populations  have  declined  either 
because  of  increased  stress  associated  with  the  just  mentioned 
physical/chemical  changes  or  because  of  displacement/elimination 
resulting  from  competition  with  introduced,  exotic  species.  In  sum, 
the  ecosystem  has  been  and  is  being  stressed  by  the  continually 
expanding  human  population  and  its  activities.  In  this  context,  it 
is  admost  impossible  to  sort  out  the  relative  contribution  that 
disposal  at  Alcatraz  makes  to  the  overaLU  "stress"  of  the  estuary. 
On  the  ether  hand,  it  is  obvious  that  disposal  activities  at  Alcatraz 
are  insignificant  when  compared  to  the  magnitude  of  the  previously 
mentioned  modifications  to  the  estuary. 

Several  commenters  suggested  that  the  Corps  reconsider  its  position 
on  both  pre-dredging  and  "slurry"  disposal  citing  California 
D^airtment  of  Fish  and  Geune's  data  indicating  increased  turbidity  in 
Central  Bay  (following  the  assumed  implementation  of  slurry  disposal 
at  Alcatraz)  and  alleging  that  it  is  responsible  for  a  recent  decline 
in  Central  Bay  fisheries.  Unlike  the  stress  issue,  this  is  a  far 
more  addressable  concern.  The  actual  factors  that  must  be  evaluated 
with  respect  to  pre-dredging  and  slurry  disposal  are:  (a)  material 
distribution  in  the  water  column,  (b)  long  term  dispersion,  (c) 
biological  effects  of  turbidity  and  (d)  contaminants  associated  with 
dredged  material. 

a.  Material  Distribution  at  Alcatraz.  During  dredging 
and  disposal  activities,  most  of  the  influence  is  in  the  lower  water 
column  at  or  neatr  the  bed.  Regcirdless  of  the  type  of  equipment  that 
is  used  for  the  pre-dredging  excavation,  it  is  the  cutting  operation 
that  disrupts  the  bed  and  causes  increased  solids  levels.  Of  course, 
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a  clamshell  bucket  will  introduce  more  solids  into  the  water  column 
as  it  is  hoisted  to  the  water's  surface  than  a  lifting  technique 
using  a  pipe  (e.g.,  cutterhead  or  hopper  dredge).  However,  the 
suspended  solids  levels  caused  by  either  type  of  dredging  operation 
are  typically  low  (100  to  400  mg/1).  This  level  is  no  greater  than 
the  concentrations  measured  in  the  water  column  in  San  Pablo  Bay  on  a 
windy  day.  Furthermore,  the  plume  that  is  created  by  the  cutting 
(^>eration  is  limited  to  the  localized  area  of  the  excavation.  The 
water  r^idly  clears  because  the  resuspended  material  only  has  to 
fall  a  meter  or  two  before  it  redeposits  on  the  bottom  and  because 
the  Alcatraz  site  is  constantly  being  flushed  by  tided  currents. 
These  tidal  currents  also  insure  that  any  oxygen  depression  caused  by 
the  resuspension  of  cinaerobic  sediments  is  rapidly  satisfied. 
Reaeration  of  the  water  column  to  90  percent  saturation  levels  for 
dissolved  oxygen  requires  less  than  a  minute  under  most  conditions. 
Thus  the  physiccil  and  chemiccil  impacts  of  the  pre-dredging  operations 
as  discussed  in  the  Draft  SEIS  are  considered  to  be  minor  in  t.he 
context  of  the  dynamic  Alcatraz  environment. 

In  a  similar  manner  to  dredging  operations,  disposed  operations 
csnducted  by  either  barge  or  hopper  dredge  have  their  greatest  impact 
in  the  lower  water  column  at  or  near  the  bottom.  In  the  upper  water 
column,  increases  in  suspended  solids  concentration  are  typically  in 
the  range  of  200  to  300  mg/1  representing  only  from  5  to  10  percent 
of  the  tefcal  amount  being  discharged.  In  fact,  plume  monitoring  at 
the  Alcatraz  site  measured  concentrations  of  suspended  solids  no 
higher  than  120  mg/1  in  the  water  column.  This  material  is  quickly 
swept  from  the  site  by  tidal  currents  and  dispersed  such  that  the 
suspended  solids  levels  return  to  ambient  concentrations  within  about 
fifteen  minutes. 

Most  of  the  solids  from  the  discharge  are  concentrated  at  the  bottom. 
After  the  mass  of  the  disposed  material  impacts  the  bed,  the  material 
either  accumulates  as  a  mound  at  the  point  of  impact  or  flows  outward 
as  a  fluid  mud  layer.  Clamshelled  material  (which  is  extracted  by  a 
bucket  in  clumps)  tends  to  mound.  This  is  because  the  excavated 
material  generally  has  a  low  wetter  content  and  near  in  situ  density; 
thus  it  is  rather  stiff.  Hydraulically  dredged  material,  on  the 
ether  hand,  has  a  much  higher  water  content  and  the  cohesiveness  of 
the  material  has  been  destroyed  during  pumping;  thus  it  tends  to  act 
as  a  slurry.  This  slurried  material  spreads  on  the  bottom  more 
presenting  a  greater  surface  area  for  erosion  than  material  that 
mounds.  In  addition,  it  is  generally  more  erodible  (i.e.,  has  a 
lower  shear  strength)  than  material  that  retains  its  cohesion.  It 
was  this  increased  erodibility  of  slurried  material  over  clumped 
matericil  that  was  the  guiding  principle  for  the  initiation  of  the 
slurry  requirement  at  the  Alcatraz  site. 

The  Alcatraz  disposal  site  has  been  in  use  since  1894.  The  volume  of 
discharged  dredged  material  at  the  site  has  steady  increased  since 
the  early  1970's.  At  that  time  the  number  of  dredged  material 
disposal  sites  in  the  Bay  was  reduced  from  eleven  to  five  and  then  to 
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three  sites.  The  selection  of  these  sites  was  based  upon  each's 
dispersive  nature  and  desire  to  achieve  the  conveyance  of  some 
portion  of  the  discharged  matericil  out  of  the  Bay  by  the  tidal 
currents.  The  employment  of  a  slurry  requirement  was  put  into  effect 
after  unforeseen  matericil  accumulation  at  the  Alcatraz  site  was 
identified.  The  intent  was  to  enable  a  greater  portion  of  the 
discharged  material  to  be  dispersed  from  the  site  in  concert  with  the 
natural  sediment  movement  in  the  Bay. 

When  a  slurry  is  discharged  from  a  hopper  dredge  or  barge,  it 
descends  eis  a  jet  to  the  bottom  (convective  descent).  As  previously 
mentioned,  only. a  small  portion  of  the  total  discharged  mass  enters 
the  upper  water  column.  Some  sediment  is  entrained  into  the  lower 
water  column  as  this  material  collapses  (dynamic  collapse)  and  flows 
along  the  bottom  (passive  transport) .  The  solids  concentration  Ln 
the  fluid  mud  layer  is  on  the  order  of  grams  per  liter.  The 
suspended  solids  concentration  of  the  water  directly  above  this  layer 
is  approximately  one  gram  per  liter.  Lateral  movement  of  this 
material  is  a  function  of  the  amount  discharged  and  the  material's 
inertia  in  the  horizontal  direction.  As  long  as  the  mass  maintains 
its  integrity  and  energy  is  available  from  the  initial  release  period 
or  from  gravity  during  movement  down  slope,  the  flow  will  spread. 
Consolidation  of  this  material  is  slow  because  the  particle 
concentration  is  sufficiently  high  to  inhibit  the  escape  of 
interstitial  water.  EXiring  the  consolidation  period,  which  may  taka 
more  than  an  hour,  material  is  easily  eroded  by  tidal  currents. 
Thereafter,  deposited  material  is  only  eroded  when  the  current 
velocity  exceeds  the  critical  shear  strength  of  the  bed. 

b.  Long-term  Dispersion.  Following  the  initial 
deposition  of  sediments  suspended  either  during  pre-dredging  or 
subsequent  to  material  dischairge,  a  portion  of  the  material  is  again 
resuspended  cind  carried  from  the  site  by  tidal  currents.  Dredged 
material  retained  at  the  site,  based  on  monthly  bathymetric  surveys 
and  logs  of  disposal  quantities,  is  calculated  to  be  2  0  percent 
within  305  ra  (1000  ft)  of  site  center  and  30  percent  within  a  610  m. 
(2000  ft)  radius  of  site  center.  An  additional  5  to  10  percent  (7.5% 
is  used  for  subsequent  calculations)  is  estimated  to  have  been 
deposited  in  the  bathymetric  depression  on  the  east  and  south 
perimeter  of  the  site.  This  material  accumulated  through  gravity 
induced  flow  of  the  fluid  mud  fraction  of  material  deposited  during 
the  passive  transport  phase. 

It  follows  that  slightly  more  them  hcilf  (52.5%)  of  the  total  material 
discharged  at  the  site  is  resuspended  and  trainsported  from  the 
vicinity  after  initiail  deposition  by  the  strong  currents.  The 
erosioned  capacity  of  the  site  for  the  high  water  content,  fluid 
material  (1.3  g/cc  or  less)  is  much  higher  than  the  amount  of 
matericil  deposited  (Teeter,  1987).  Thus,  combined  with  the  ten 
percent  lost  to  the  water  column  during  the  convective  descent  phase, 
approximately  five-eighths  (62.5%)  of  the  material  discharged  at  the 
site  is  dispersed  and  transported  from  the  site.  In  light  of  the 
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abcjve,  it  is  estimated  that  annucilly  five-eighths  (62.5%)  of  the  3.3 
million  m^  (5.0  million  yd^)  of  dredged  material  discharged  at 
the  site,  or  2.4  million  m^  (3.1  million  yd^)  is  added  to  the 
Bay's  suspended  and  surficial  sediment  regime. 

The  ultimate  fate  of  this  eroded  material  must  be  estimated  from 
circumstantial  evidence  because  quantitative  data  are  lacking. 
Useful  information  is  avciilable  from  previously  conducted  field  work 
looking  at  Centred  Bay  water  quality  and  geomorphic  conditions. 
First,  all  suspended  sediment  plumes  tracked  during  recent  field 
investigations  (SAIC,  1987a  and  1987b)  at  Alcatraz  moved  in  an 
east-west  direction.  The  suspended  material  did  not  disperse 
significantly  in  a  north-south  direction.  Second,  geomorphic 
evidence  that  is  useful  includes  an  investigation  of  erosion  and 
accretion  patterns  gleamed  from  historic  surveys  (Smith,  1963)  and 
studies  of  the  movement  of  bedforms  in  Central  Bay  (Rubin  and 
McCulloch,  1979). 

Smith  (1963)  developed  estimates  of  historic  sedimentation  patterns 
for  the  years  1855-1948.  His  data  indicate  that  the  highest  shoaling 
rates  have  occurred  cilong  the  flanks  of  the  deep  water  channels  in. 
water  depths  of  3  to  9  m  (10  to  30  ft).  These  areas  are  located 
along  the  fringes  of  Berkeley  Flats  on  the  east  side  of  Central  Bay 
and  ailong  the  fringes  of  San  Rafael  and  Corte  Madera  Flats  on  the 
western  side.  Intermediate  shoal  areas  are  adjacent  the  high 
shoaling  areas  in  water  depths  of  1.2  to  3  m  (4  to  10  ft).  Large 
intermediate  shoal  areas  are  located  in  northern  Berkeley  Flats,  San 
Rafael  and  Corte  Madera  Flats,  Richardson  Bay  and  along  the  San 
Francisco  waterfront.  The  deep  water  channels  of  Central  Bay 
including  Richmond  cind  West  Richmond  Channels,  Raccoon  Strait  and  the 
Golden  Gate  have  shown  little  or  no  shoaling.  The  southern  portion 
of  Berkeley  Flats  has  experienced  moderate  to  high  scouring. 

The  channel  margins  in  Central  Bay  have  experienced  the  highest  rates 
of  shoaling  as  a  result  of  diminishing  current  and  wave  action. 
These  deposition  zones  cire  too  feu:  away  from  the  channel  axis  to  be 
affected  by  current  generated  erosion  and  too  deep  to  be  affected  by 
wave  generated  erosion.  The  deep  water  channels  of  Central  Bay 
appear  to  be  in  approximate  dynamic  equilibrium  as  a  result  of 
securing  action  of  currents.  The  shallow  sub-tidal  flats  such  as 
Berkeley  Flats  also  appear  to  be  in  approximate  dynamic  equilibrium 
as  a  result  of  scouring  by  wind-wave  action. 

Rubin  and  McCulloch  (1979)  investigated  bedform  movement  in  Central 
Bay.  They  found  that  many  of  the  bedforms  are  very  active  under 
norTtizd.  tidad  conditions.  Bedforms  asymmetry  was  used  to  deduce  the 
net  direction  of  bottom  sediment  transport.  In  general,  the 
treinsport  of  bed  matericil  was  determined  to  parallel  with  the 
circulation  and  velocity  chciracteristics  of  tidal  flows.  The  narrow 
stricture  at  the  Golden  Gate  produces  ebb  and  flood  jets  as  tidal 
flow  accelerates  to  pass  through  the  opening.  These  jets  tend  to 
move  sediment  away  from  the  Golden  Gate  portal.  Lower  velocity  flows 
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oaoirring  between  the  jets  and  shore  were  ebb  dominant  within  the  Bay 
and  flood  dominant  outside.  These  flows  tend  to  move  sediment  toward 
the  Gate.  There  are  boundaries  between  these  mobile  zones  that  form 
ridge  lines,  and  one  of  these  lines  is  in  the  area  of  Alcatraz 
Island.  The  asymmetrical  scind  waves  at  that  location  indicate  that 
the  bed  is  moving  east  to  the  north  of  the  island  and  to  the  west  on 
the  south  side  of  the  island  (Figure  10,  Rubin  eind  McCulloch,  1979). 

Extrapolating  from  the  findings  of  these  three  studies,  it  appears 
that  the  dominant  direction  of  sediment  transport,  whether  suspended 
or  surficial  load,  under  normal  tidal  circulation  is  in  an  east- west 
alignment  in  Central  Bay.  Of  course,  under  extreme  events,  such  as 
high  freshet  conditions  or  coastal  storm  episodes,  tidal  circulation 
patterns  may  not  dominate  in  determining  predominate  accretion  and 
erosion  patterns.  However,  during  normal  periods,  sediment  transport 
in  the  northern  peirt  of  Centred  Bay  appears  to  be  oriented  to  the 
east  cind  transport  in  the  southern  part  oriented  towards  the  west. 
This  conclusion  is  supported  by  the  reported  accretion  and  erosion 
patterns  of  Sen  Pablo  Bay  and  South  Bay.  Mo'/ement  of  sediment  at  the 
bed  appears  to  occur  under  conditions  of  flood  predominance  into  San 
Pablo  Bay  and  upstreeun  (Conomos  et  al..  1979).  Movement  of  sediment 
out  of  South  Bay  has  been  suggested  by  Krone  (1979)  and  Conomos  ^ 
(1979). 

Thus,  returning  to  the  fate  of  material  discharge  at  Alcatraz,  the 
ten  percent  in  the  water  column  is  probably  about  equally  divided 
between  being  carried  out  the  Gate  and  farther  into  the  Bay.  The 
portion  moving  into  the  Bay  probably  settles  in  an  accretion  zone 
near  one  of  the  channel  margins.  The  material  that  is  subsequential 
eroded  from  the  settled  deposit  at  the  Alcatraz  site  and  in  the 
depression  to  the  southeast  probably  moves  toward  the  Gate  with  a 
portion  shunted  back  into  the  Bay  as  it  approaches  the  Gate.  Using 
the  San  Francisco  Bay-Delta  hydraulic  model  studies  of  dredged 
material  disposal  (Schutz,  1965)  to  estimate  movement  of  this 
transient  material,  those  studies  indicate  about  47%  of  the  material 
discharged  at  Alcatraz  moves  out  the  Gate  and  about  53  percent  moves 
back  into  the  Bay.  The  portion  that  moved  into  the  Bay  was 
distributed  with  2  percent  moving  into  San  Pablo  Bay,  28  percent 
remaining  in  Central  Bay,  22  percent  into  upper  South  Bay  and  one 
percent  into  lower  South  Bay.  The  47  percent  actually  equates  to 
about  25  percent  of  the  initial  deposit  that  moved  from  the  site,  and 
the  53  percent  equates  to  27.8  percent  of  transient  deposit. 

In  summary,  the  percentage  of  discharged  material  that  is  retained  in 
Centred  Bay  is  approximately  50  percent  —  37.5  percent  retained  at 
Alcatraz  and  12.8  percent  (7.8%  from  the  bed  and  5%  in  the  water 
column)  being  widely  distributed  over  the  Bay.'  Upper  South  Bay  (the 
area  encompassing  the  Port  of  Oakland,  Alameda  and  south  to  the  San 
Mateo  Bridge)  receives  approximately  6.1  percent  of  the  transient 
deposit  and  possible  some  small  percentage  (less  than  1%)  of  material 


suspended  in  the  water  column.  The  amount  of  material  that  is  lost 
from  the  Bay  environment  to  the  ocean  is  approximately  30  percent 
(24.7%  from  the  transient  deposit  and  5%  in  the  water  column). 

c.  Biological  Effects  of  Turbidity.  With  respect  to  the 
recently  reported  fisheries  declines  in  Central  Bay  being  an 
outgrowth  of  the  slurry  requirement,  history  at  the  Alcatraz  site 
suggests  otherwise.  Historically,  most  of  the  Corps  of  Engineers 
dredging  in  San  Francisco  Bay  has  been  accomplished  with  hopper 
dredges  which  produce  a  slurried  discharge.  This  practice  has 
continued  for  many  decades.  To  this  point,  there  have  been  no  fish 
kills  reported  or  declines  correlated  with  this  ongoing  disposal 
activity  at  the  site.  Turbidity  resulting  from  disposal  operations  is 
a  short-term  phenomena,  especially  when  compared  with  wind  wave  and 
run-off  caused  turbidity.  Also,  recent  attempts  to  have  clamshell 
dredgers  slurry  their  dredged  matericil  before  disposal  have  not  been 
completely  successful.  The  equipment  is  not  capable  of  producing  a 
homogeneous  slurry.  Therefore,  there  has  been  no  significant  change 
in  historic  operational  procedures  at  Alcatraz  or  in  local  water 
quality. 

With  respect  to  the  alleged  fisheries  decline,  available  data  do  not 
correlate  well  with  the  reported  turbidity  levels.  Sport  fishing  log 
entries  indicated  above-average  fishing  in  1983,  yet  the  highest 
levels  of  turbidity  were  indicated  by  the  Secchi  disc  data  for  the 
same  time  period.  Reports  of  the  worst  sportfishing  in  the  seven 
year  period  from  1980  to  1987  occurred  in  1987,  but  turbidity  levels 
were  third  highest  of  the  seven  year  period.  Fishing  success  was 
better  in  1986  than  1987;  but  turbidity  was  reportedly  higher  in  1986 
versus  the  1987  period.  Sport  fishing  boats  leaving  Central  Bay  in 
September  1987,  due  to  poor  Striped  bass  fishing  (alleged  to  be 
caused  by  elevated  turbidity  in  Central  Bay),  moved  to  the  more 
turbid  waters  of  San  Pablo  Bay  and  Suisun  Bay.  Thereafter,  it  was 
reported  in  local  papers  that  individuals  were  catching  their  legal 
limit  on  numerous  occasions.  If  Striped  bass  were  being  caught  in 
more  turbid  waters  in  San  Pablo  Bay  to  the  legal  limit,  it  is 
illogical  to  charge  that  too  much  turbidity  was  the  driving  influence 
in  their  migration  from  Central  Bay. 

As  noted,  high  turbidities  at  sampling  stations  in  the  vicinity  of 
Alcatraz  have  been  reported  (CDFG,  unpublished  data)  over  the  last 
two  years.  It  is  alleged  that  disposal  at  Alcatraz  is  responsible 
for  these  reported  high  levels.  However,  the  levels  and  the  timing 
of  the  "high"  conditions  are  not  consistent  with  the  actual 
cperationad  implementation  of  the  slurry  requirement  nor  commensurate 
with  the  intensity  of  disposal  activities  at  the  site. 

Procedures  for  implementing  the  slurry  requirement  (which  only  relate 
to  clamshell  dredging  activities)  had  to  be  developed,  and  slurry 
disposal  was  not  truly  operational  until  September  1937,  During  the 
Late  summer  and  feilL  of  1986,  when  the  highest  level  of  turbidity  was 
reported,  disposeil  activity  was  lower  than  it  had  been  for  several 
years.  Moreover,  during  the  same  pericxi,  turbidity  monitoring  of  the 
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site  was  being  undertaken  as  peirt  of  the  Alcatraz  Dredged  Material 
Disposal  Monitoring  Study.  It  was  found  during  this  study  that  the 
influence  of  tidal  circulation  in  the  Bay  was  the  most  important 
factor  determining  turbidity  at  the  disposed,  site.  Measurements  of 
perxzent  light  transmission  in  the  mid-water  column  was  shown  to  be 
correlated  with  tidal  stage  and  not  with  current  velocity.  The 
highest  turbidity  levels  were  measured  immediately  after  slack  low 
water;  vrtiereas  the  lowest  turbidity  levels  occurred  immediately  after 
slack  high  water.  Thus  the  highest  levels  were  recorded  after  the 
sediment  laden  waters  from  the  shallow  areas  of  the  Bay  had  moved 
across  the  site  on  ebb  tide;  and  the  lowest  levels  followed  the 
flooding  of  relatively  clear  waters  from  beyond  the  Golden  Gate. 
This  pattern  moved  back  and  forth  across  the  disposal  site  with  the 
change  in  tide.  The  intensity  of  disposal  activity  and  the  speed  of 
the  currents  at  Alcatraz  did  not  significantly  alter  suspended 
sediment  levels  in  the  mid  and  upper  water  column. 

Therefore,  it  is  extremely  unlikely  that  the  on-going  disposal 
ac±ivities  at  Alcatraz  exerted  a  measurable  influence  on  the 
turbidity  levels  in  the  mid  and  upper  water  column  in  Central  Bay. 
Since  San  Francisco  Bay  is  naturally  turbid,  the  data  collected  from 
the  overall  CDFG  sampling  program  must  be  considered  with  respect  tc 
turbidity  conditions  throughout  the  Bay.  To  establish  a  direct 
cause/effech  relationship  by  examining  an  exiguous  data  set  from 
stations  in  the  vicinity  of  the  Alcatraz  site  only  and  relating  the 
findings  to  disposal  activities  at  the  Alcatraz  site  is  problematic. 
This  approach  does  not  reflect  the  activity  and  condition  of  the 
Bay-wide  sediment  regime  outside  of  Central  Bay  during  the  sampling 
period.  As  an  example,  the  storms  of  1986  caused  large  quantities  of 
suspended  solids  to  be  flushed  into  the  upper  Bay  system,  and  their 
distribution  continued  into  1987. 

In  view  of  the  above  information,  it  does  not  seem  reasonable  tc 
believe  that  recent  attempts  to  have  all  materials  disposed  at 
Alcatraz  in  a  slurried  form  is  an  important  contributing  factor  in 
Central  Bay's  declining  fish  harvests. 

On  the  ether  hand,  turbidity  levels  at  the  bed  associated  with  fluid 
mud  movement  may  have  been  quite  high.  As  the  discharge  spreads 
along  the  bed,  non-motile  benthic  organisms  will  be  blanketed  the 
flow.  Furthermore,  the  dissolved  oxygen  level  an  area  being 
influenced  by  the  fluid  mud  spreading  will  be  depressed.  In  the  flow 
itself,  the  oxygen  level  Ccin  be  less  than  ten  percent  of  saturation 
as  the  oxygen  demand  of  organic-sulfide  rich  material  is  exerted. 
The  dissolved  oxygen  concentration  in  the  overlying  water  at  the 
interface  with  the  mud  may  be  depressed  50  percent,  but  tidal  mixing 
in  the  area  will  cause  reaeration  within  minutes.  The  ramifications 
of  fluid  mud  spreading  are  limited  to  the  immediate  benthic  zone 
being  covered.  The  pelagic  zone  is  not  impacted  by  this  phenomena. 
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In  summary,  the  potential  adverse  physical  or  chemical  effects 
associated  with  either  pre-dredging  or  slurry  disposal  are  limited  to 
the  bed  and  neair-bed  area.  The  bed  area  influenced  by  the  discharge 
of  clumped  or  slurried  material  includes  all  of  the  Alcatraz  disposal 
site-  The  slurried  material  may  effect  areas  outside  of  the  site  if 
a  fluid  mud  flow  spreads  beyond  the  boundary  of  the  site.  The 
overlying  waters  at  the  site  are  not  influenced  physically  or 
chemically  in  a  manner  that  is  potentially  hazardous  to  pelagic 
species. 


d.  Contaminants.  The  potential  for  contaminant  release 
following  the  discharge  of  dredged  sediments  at  Alcatraz  is  an 
legitimate  concern.  However,  ambient  concentrations  of  contaminants 
found  in  San  Francisco  Bay  waters  are  also  potentially  accessible  to 
marine  organisms.  The  degree  of  accessibility  will  vary  depending 
upon  the  pcirticular  contaminant  and  its  available  chemicail  form,  the 
individual  organism,  and  the  environmental  conditions  (i.e.,  water 
temperature,  salinity,  pH,  etc.).  These  released  contaminants  are 
more  readily  available  to  marine  organisms  through  respiratory 
exchcinge  than  similar  constituents  associated  with  sediment 
particles.  This  conceptuail  potenticil  for  impacts  due  to  release  of 
contaminants  during  disposal  has  been  realized  for  years.  The 
elutriate  test  was  created  to  measure  this  potenticil.  This  test  has 
been  required  for  regulatory  approval,  as  contained  in  national 
statutory  water  qucility  regulations,  of  dredged  material  disposal 
since  the  late  1970's.  Potential  for  dredged  material  to  release 
pollutants  to  the  water  column  in  significant  amounts  has  been  shown 
to  be  small  based  on  the  historic  data  base  derived  during  this 
testing. 

Beyond  the  laboratory  findings,  numerous  field  studies  have  been 
performed  investigating  the  discharge  of  dredged  material  containing 
high  concentrations  of  a  wide  variety  of  metals  and  organic 
contaminants  from  hoppers,  barges  cind  pipelines.  The  overwhelming 
preponderance  of  evidence  from  these  studies  demonstrates  no 
unacceptable  adverse  impacts  on  the  water  column  from  contaminants  in 
dredged  material  (see  Appendix  A  for  a  more  detailed  discussion). 

Contaminants  associated  with  sediments  have  the  potential  to  cause  an 
adverse  biological  impact  following  their  accumulation  by  organisms. 
However,  the  mere  presence  of  contaminants  in  the  sediment  does  not 
mean  that  a  biologically  significant  effect  will  occur  as  a  result  of 
disposal  of  this  material  (Brannon  et  al.  1975;  Bricker,  1974;  Lee 
and  Plumb,  1978).  Only  a  very  small  fraction  of  the  contamLnants 
present  may  be  availcible  for  uptake  by  an  organism.  In  addition, 
there  are  no  numericad  criteria  to  identify  the  level  at  which  a 
contaminant  associated  with  mcirine  sediments  may  cause  a  significant 
ecologicaLL  effect.  For  that  reason,  bioassay  and  bioaccumulation 
testing  are  conducted. 
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The  bioaccumulation  results  from  initial  testing  of  Oakland  Harbor 
sediments  showed  statistically  higher  concentrations  of  chromium, 
lead,  and  zinc  in  the  tissue  of  clams  exposed  to  sediment  from 
several  eireas  within  Oakland  Harbor  than  in  tissues  of  clams  exposed 
to  a  reference  sediment.  However,  a  statistically  significant 
bioaccumulation  in  organisms  living  in  a  test  sediment  as  compared  to 
organisms  living  in  a  reference  sediment  does  not  necessarily  imply 
that  an  ecologically  important  effect  will  occur  in  the  field. 

Statisticcil  differences  in  test  data  are  only  used  as  a  tool  to 
evaluate  the  variation  in  the  response  of  test  organisms.  For  this 
reason,  a  number  of  factors  must  be  evaluated  including  the  magnitude 
of  the  difference  from  the  reference  as  well  as  the  comparison  of  the 
actual  tissue  concentration  to  values  reported  in  the  literature  and 
FDA  type  limits. 

Elutriate  testing  of  material  from  Oakland  Harbor  indicated  that  the 
concentration  of  ccpper  and  zinc  at  one  station  (Oakland  Inner  Icc) 
exceeded  the  State  Water  Quality  objective  by  1.5  times  without 
considering  mixing.  The  mercury  concentration  at  Station  3cc  in  the 
Inner  Hcubor  was  approximately  2.3  times  the  State  Water  Quality 
objective  without  considering  mixing.  However,  mixing  zone 
calculations  indicate  that  water  guality  standards  would  not  be 
exceeded  as  a  result  of  Oakland  Harbor  dredging,  Alcatraz  disposal  or 
ocean  dispcsal  of  project  material  for  any  of  the  parameters  or  the 
sites  for  which  testing  has  been  performed. 

Although  several  suspended  particulate  phase  animal  bioassays  and 
several  solid  phase  bioassay  showed  statistically  greater  toxicity  Ln 
the  test  sediment  as  compared  to  the  reference  sediment,  this  does 
not  necessarily  indicate  that  adverse  toxicity  will  occur  in  the 
field.  The  bioassay  and  bioaccumulation  data  were  analyzed  with  the 
assistance  of  personnel  from  Waterways  Experiment  Station  (WES).  WES 
is  a  research  facility  of  the  Corps  of  Engineers  that  studies  dredged 
material  disposal  and  environmental  effects  nationwide.  Its  initial 
5-year  program,  the  Dredged  Material  Research  Program,  began  in  197  3 
and  expended  $33  million  in  dredged  material  research.  Under  the 
advisement  of  WES  personnel  and  after  evaluating  the  results  of 
toxicity  and  bioaccumulation  testing  collectively,  it  is  the  Corps 
best  professional  judgement  that  the  material  from  Oakland  Inner  and 
Outer  Harbors,  with  the  exception  of  sediments  from  areas  adjacent  to 
Schnitzer  Steel  and  Alameda  Gateway  (formerly  Todd  Shipyard),  are 
suitable  for  unrestricted  disposal  at  Alcatraz  or  an  ocean  site. 
Material  from  Schnitzer  Steel  and  Alameda  Gateway  are  suitable  for 
disposed  at  an  oceain  site  provided  that  it  is  isolated  from  the 
marine  environment  by  capping  with  an  acceptably  deem  material. 

6.3.2  Selection  of  an  Ocean  Disocsal  Site.  There  were  numerous 
comments  concerning  the  selection  of  an  appropriate  ocean  site  to 
receive  the  proposed  discharge  of  the  Alcatraz  pre-dredging.  The 
U.  S.  Environmented  Protection  Agency  and  the  U.S.  Army  Corps  of 
Engineers  have  developed  the  concept  of  delineating  the  area  in  which 
it  would  be  operationally  and  economically  feasible  to  transport  and 
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disctiange  dredged  material  prior  to  locating  candidate  ocean  disposal 
sites.  Candidate  sites  are  then  chosen  from  within  the  bounds 
determined  and  evaluated  for  suitability  as  dredged  material  disposal 
sites.  The  demarcated  area  is  called  the  Zone  of  Siting  Feasibility 
(ZSF).  A  Zone  of  Siting  Feasibility  Analysis  has  been  prepared  for 
dredged  material  disposal  in  the  Gulf  of  the  Farallones  off  San 
Francisco.  The  ZSF  has  been  determined  to  be  the  area  included  by  a 
24  nmi  radius  drawn  from  Pt.  Bonita. 

40  CFR  228.5  (e)  requires,  "whenever  feasible,  designate  ocean 
dumping  sites  beyond  the  edge  of  the  continental  shelf  and  other  such 
sites  that  have  been  historically  used."  The  requirement  is 
satisfied  in  this  case  because  any  site  beyond  the  edge  of  the 
continental  shelf  lies  outside  of  the  determined  Zone  of  Siting 
Feasibility  (ZSF).  Almost  anywhere  cLLong  the  west  coast  of  the 
United  States,  a  ZSF  extending  24  nmi  off  coast  would  include  several 
potential  sites  of  depth  greater  than  ICO  fathoms.  Because  the 
continental  shelf  is  relatively  wide  off  San  Francisco  in  the  Gulf  of 
the  Farallones,  the  designated  ZSF  does  not  include  a  deeper  site. 
Depth  however,  is  not  a  factor  that  determines  operational  or 
economic  feasibility.  Because  use  of  any  hypothetical  rite  outside 
of  the  ZSF  has  been  determined  to  be  impracticable  using  the  ZSF 
analysis,  study  and  sampling  of  such  a  site  was  not  performed. 

Present  navigation  in  the  Gulf  of  the  Farallones  by  commercial, 
military,  fishing,  cind  recreation  vessels  presents  a  potential 
danger.  The  U.S.  Coast  Guard  has  established  the  OVMRS  radar  to 
monitor  vessel  movement.  To  this  traffic,  disposal  operations  could 
add  several  round  trips  each  day  of  tugs  with  one  or  two  barges  in 
tow.  Vessels  will  depart  from  established  traffic  lanes  and 
operations  will  continue  at  night  and  during  periods  of  inclement 
weather  or  reduced  visibility.  Not  all  smaller  vessels  are  equipped 
with  radar  or  are  easily  visible  on  the  radar  screens  of  larger 
vessels.  Operating  under  the  umbrella  of  safety  provided  by  the 
OVMRS  radar  will  provide  a  greater  degree  of  protection  for  both  the 
barge  operators  and  the  pilots  of  other  vessels  in  the  Gulf.  The 
Corps  of  Engineers  has  determined  that  an  area  within  the  radar  range 
of  the  U.  S.  Coast  Guard  is  an  appropriate  area  in  which  a  dredged 
material  disposed  site  can  be  located.  Navigation  safety  of  a 
dredged  material  disposed  operation  within  a  heavily  used  traffic 
zone  Ccin  and  should  be  effectively  tracked.  The  breadth  of  fishery 
resources  off  the  coast  of  San  Francisco  is  quite  sizable.  A  vast 
area  of  significant  marine  resources  have  been  granted  protection 
from  undue  human  disturbance,  with  the  exception  of  fishing,  in  the 
Gulf  of  the  Farallones'  Marine  Sanctuary.  The  Corps  of  Engineers  has 
received  the  comments  from  the  referenced  resource  agencies  and 
fishing  interests  cind  acknowledges  the  call  for  transporting  and 
disposing  material  in  water  as  deep  as  possible  as  a  factor  that  must 
be  considered.  However,  the  selection  of  a  suitable  location  for 
dredged  material  is  made  after  considering  many  factors  besides 
fishery  resources. 
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6.3.3  Compliance  with  Statutory  Laws. 

a.  National  Environmental  Policy  Act.  Some  commenters 
challenged  the  adequacy  of  the  draft  SEIS  under  NEPA,  citing  the  need 
for  more  information  or  for  consideration  of  other  alternatives.  The 
final  SEIS,  in  response  to  comments  of  agencies  and  the  general 
public,  expands  the  information  on  environmental  conditions  and 
effects  and  modifies  slightly  the  alternatives  discussed  Ln  the  draft 
SEIS.  The  process  and  procedures  mandated  by  NEPA  have  worked  well 
in  the  development  of  information  on  the  alternatives  on  which  to 
select  a  plan. 

b.  Clean  Water  Act.  Some  commenters  q’aestioned  whether 
there  was  enough  information  to  make  an  adequate  evaluation  as 
required  under  Section  404(b)(1),  and  stated  that  in-Bay  disposal 
would  violate  the  Act  and  its  implementing  regulations.  The  SEIS 
provides  additional  information  to  demonstrate  compliance.  See 
6.3. l.d.  above  for  a  general  discussion  on  water  quality.  (Disposal 
at  ocean  sites  is  exempt  from  the  requirements  of  the  Clean  Water 
Act,  but  comes  under  the  Marine  Protection,  Research,  and  Sanctuaries 
Act.) 


c.  Marine  Protection.  Research,  and  Sanctuaries  Act  (or 
"Ocean  Dumping  Act."  Concerns  were  raised  that  there  was 
insufficient  testing  to  demonstrate  that  dredged  material  was 
suitable  for  ocean  disposal,  that  those  data  available  showed  that 
the  materials  were  contaminated,  and  that  other  ocean  disposal  sites 
should  be  considered.  The  SEIS  provides  additional  information  on 
all  of  these  issues  and  establishes  that  the  work  will  be  in 
compliance  with  this  Act.  See  the  summaries  at  6.3. l.d.  and  6.3.2. 
above  for  a  summary. 
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APPENDIX  A 


WATER  AND  SEDIMENT  QUALITY 


BACKGROUND 

Introduction  to  Testing  Requirements 

The  Environmental  Protection  Agency's  (EPA)  regulations 
implementing  the  Marine  Protection  Research  and  Sanctuaries  Act 
(MPRSA)  (40  CFR  220  ^  sea)  describes  the  testing  procedures  required 
to  evaluate  the  ecological  impact  of  the  discharge  of  dredged 
material  into  ocean  waters.  Under  this  regulation,  animal  bioassays 
must  be  conducted  on  the  proposed  dredged  material  unless  the 
material  meets  specific  exclusion  criteria  (40  CFR  227.13).  All 
tests  of  sediment  from  Oakland  Harbor  and  Alcatraz  were  conducted  in 
accordance  with  procedures  described  in  the  EPA/USACE  joint 
implementation  manual  for  MPRSA  (EPA/USACE  1977).  The  results  were 
interpreted  according  to  guidance  described  by  Peddicord  ^  al. 
(1986)  which  presents  a  systematic  approach  for  evaluation  of  these 
data.  This  gioidance  is  based  on  more  than  15  years  and  100  million 
dollars  of  research.  It  was  developed  after  considerable 
consultation  and  peer  review  by  numerous  scientists  and  technical 
experts  in  the  field  of  aquatic  toxicology  and  contaminant  mobility. 

In  1987,  the  U.S.  Army  Corps  of  Engineers,  EPA,  and  the 
California  Regional  Water  Quality  Control  Board,  San  Francisco  Region 
determined  that  the  water  column  testing  (elutriate  testing)  that  was 
being  conducted  on  dredged  material  to  be  disposed  of  in  San 
Francisco  Bay  was  not  adequate  to  determine  potential  benthic 
impacts.  Therefore,  new  testing  procedures  were  selected  for 
evaluating  the  discharges  of  dredged  material  within  San  Francisco 
Bay  in  accordance  with  EPA's  regulations  implementing  Section  404  of 
the  Clean  Water  Act  (CWA)  (40  CFR  230  ^  sea) .  These  procedures 
follow  a  tiered  testing  approach,  including  chemical  analyses  of 
sediment  which  replaces  the  chemical  analyses  of  the  elutriate  of  the 
sediment  seimple  as  required  by  PN  78-1.  In  the  initial  evaluation, 
dredged  material  is  determined  to  be  suitable  for  disposal  within  San 
Francisco  Bay  without  testing  if  it  meets  specific  exclusion  criteria 
(40  CFR  230.60).  If  material  does  not  meet  the  exclusion  criteria, 
chemical  analyses  cure  then  conducted  on  the  proposed  dredged  material 
with  the  results  compared  to  similar  testing  performed  on  material 
from  the  disposal  site  environs.  In  addition  to  chemical  analyses  of 
the  proposed  dredged  material,  a  bivalve  larval  bioassay  is  required 
in  order  to  obtain  water  quaility  certification  under  Section  401  of 
the  CWA.  If  the  concentration  of  contaminants  in  the  dredged 
material  is  substantially  greater  than  in  material  from  the  disposal 
site,  additional  testing,  which  may  include  bioassay  and 
bioaccumulation  testing,  is  then  required. 

Water  Column  Impacts 

When  dredged  material  is  placed  in  an  aquatic  environment,  there 
is  a  conceptual  potential  for  impacts  due  to  release  of  contaminants 


into  the  water  cxiLumn  during  disposal,  although  this  potential  has 
rarely  been  realized  in  the  field.  The  potential  for  water-column 
impacts  due  to  contaminants  released  by  dredged  material  disposal  has 
been  recognized  cind  intensively  studied  for  years.  These  studies 
have  included  dredged  material  containing  high  concentrations  of  a 
wide  variety  of  metals  cind  organic  contaminants  discharged  from 
hoppers,  barges,  and  pipelines,  and  have  included  both  laboratory  and 
field  investigations.  The  overwhelming  preponderance  of  evidence 
from  these  studies  demonstrates  no  unacceptable  adverse  impacts  on 
the  water  column  from  contaminants  in  dredged  material  (Arimoto  and 
Feng,  1983;  Brannon,  1978;  Burks  and  Engler,  1978;  DeLoach  and 
Waring,  1984;  Hirsch  et  ^.,  1978;  Stewart,  1984;  Sullivan  and 
Hancock,  1977;  Tatem  and  Johnson,  1977;  Tramontcino  and  Bohlen,  1984; 
Wright,  1977  and  1984). 

The  standard  elutriate  test  (Keeley  and  Engler,  1974;  Engler, 
1976;  EPAAJSACE,  1977),  which  is  a  simplified  simulation  of  the 
dredging  hydraulic)  and  disposal  process,  approximates  the  fraction 
of  chemical  constituents  that  are  potentially  available  for  release 
to  the  water  column  when  sediments  are  dredged  and  disposed 
through  the  water  column  (Peddicord  et  al.,  1986).  The  results  of 
the  chemical  analyses  of  the  elutriate  are  usually  compared  to  the 
appropriate  water-quality  criteria.  It  is  the  Corps  of  Engineers 
best  professional  judgement  that  elutriate  data  shoi’ld  be  compared  to 
acute  toxicity  (short-term)  criteria  rather  than  chronic  toxicity 
(long-term)  criteria  because  dredging  is  a  short  term  discharge 
rather  than  a  continuous  discharge.  Furthermore,  dredged  material 
suspended  in  the  water  column  as  well  as  dissolved  constituents  will 
be  rapidly  mixed  with  the  receiving  water  at  the  disposal  site.  All 
chemical  analyses  as  well  as  bioassays  of  the  elutriate  must  also  be 
interpreted  in  light  of  the  mixing  that  will  occur  at  the  disposal 
site  (40  CFR  227,13,  40  CFR  227.27  and  40CFR  230.61).  This  is 
necessary  since  biological  effects  (which  are  the  basis  for  water 
quality  criteria)  are  a  function  of  biologically  available 
contaminant  conceritrcttiDn  cind  exposure  time  of  the  organism.  Both 
concentration  and  time  of  exposure  to  a  particular  concentration 
change  continuously  in  the  field.  Since  both  factors  will  influence 
the  degree  of  biological  impact,  it  is  necessary  to  incorporate  the 
mixing  expected  at  the  disposal  site  in  the  interpretation  of 
chemical  and  biological  data.  Disregarding  mixing  zone 
considerations,  which  ignores  the  assimilative  capacity  of  the 
receiving  water,  will  result  in  increased  disposal  cost  with  little 
concomitant  reduction  in  potential  adverse  impacts  for  most  discharge 
operations  (Peddicord,  ^  1986). 

Chemical  testing  of  the  elutriate  does  not  provide  information 
cibout  2lL1  potentially  harmful  chemicals,  nor  does  it  provide 
information  about  possible  synergistic  effects  of  contaminants.  To 
address  these  concerns  and  to  assess  the  potenticil  environmental 
effect  of  suspended  sediment  in  the  water  column,  suspended 
particulate  animal  bicassays  are  conducted.  In  order  to  interpret 
this  data,  it  is  necessary  to  first  determine  whether  toxicity  of  the 
‘est  medium  (suspended  particulate  phase)  is  statistically  greater 
"ran  that  of  the  reference  water.  StatisticaLL  significaince  is  used 
r.y  is  a  measure  the  degree  of  variability  of  the  data  and  to 


determine  if  differences  in  the  means  of  the  reference  and  test  are 
real.  It  is  not  used  as  an  interpretive  end  point.  If  there  is  a 
statistically  significant  (real)  difference  in  means,  then 
professional  judgement  is  used  to  determine  the  environmental 
significance  of  the  difference.  First,  it  is  necessary  to  determine 
the  LC50  (or  EC50)  which  is  the  concentration  that  is  toxic  to  50 
pjercent  of  the  organisms.  If  the  LC50  (or  EC30)  is  greater  than  100 
percent  of  the  test  medium,  it  is  obvious  that  the  dredged  material 
is  not  toxic  in  this  phase.  If  the  LC50  (or  EC50)  is  less  than  100 
percent  of  the  test  medium  it  is  necessciry  to  determine  whether  the 
Limiting  Permissible  Concentration  (defined  as  .01  LC50  or  .01  EC50) 
would  be  exceeded  at  the  disposed  site  when  mixing  is  taken  into 
account  (EPA/USACE,  1977).  The  use  of  the  LC50  (or  EC50)  in 
determining  whether  dredged  metteried  is  acutely  toxic  in  the  liquid 
and  suspended  particulate  phase  is  based  on  established  standard 
procedures  in  the  field  of  aquatic  toxicology  for  assessing  the 
toxicity  of  wastewater  effluents  as  well  as  most  chemicals  of 
concern. 

Benthic  Impacts 

Background.  Of  greater  environmental  concern  than  water  column 
impacts,  is  the  effect  of  the  material  which  settles  to  the  bottom  of 
the  disjxjsal  site.  This  is  because  bottom  dwelling  cinimals  live  and 
feed  in  and  on  the  d^xDsited  dredged  material  for  extended  periods. 
No  chemical  procedures  exist  that  will  determine  the  environmental 
activity  of  any  contaminants  or  combination  of  contaminants  present 
in  the  solid  phase  of  dredged  material.  Studies  conducted  by  the 
Corps  of  Engineers  indicate  that  very  little  of  the  contaminants 
contained  in  dredged  materieil  is  available  to  organisms  (Engler, 
1981).  The  percent  varies  from  sediment  to  sediment  and  is  difficult 
to  measure.  The  contaminants  are  distributed  in  the  dredged  material 
between  the  water  soluble  phase  (pore  water  or  interstitial  water) 
and  the  sediment  solid  phase.  Contaminants  in  the  interstitial  water 
are  biologically  availeible  although  this  represents  only  a  small 
fraction  of  the  totcil  contaminant  concentration  in  the  dredged 
material  (Brannon,  19878).  The  concentration  of  trace  metals  in  the 
interstitial  water  of  sediment  from  San  Francisco  Bay  reinged  from  0 
to  1.6  percent  of  the  totcil  concentration  of  metal  in  the  sediment 
(Seme  and  Mercer,  1975).  Extensive  research  has  been  conducted  in 
partitioning  of  the  sediment  solid  phase  to  evciluate  the  potential 
mobility  of  contaminants. 

Brannon  et  al.  (1976)  reviewed  the  existing  literature  and 
described  five  sediment  solid  phases  (chemiced  contaminant  locations) 
that  regulate  the  mobility  and  potenticil  bioavailability  of  trace 
metcils.  Gambrell  and  Patrick  (1988)  described  similar  sediment 
phases.  These  are: 

1.  Adsorbed  on  the  s^urface  of  charged  mineral  and  organic  surfaces. 

This  location  is  predominated  by  cations  that  are  sorbed  onto 

negatively  chcirged  ion-exchange  sites  on  clays,  onto  Fe  and  Mn 

oxide  phases,  and  onto  negatively  charged  organic  particulates. 

This  phase  is  in  equilibrium  with  the  water-soluble  phase 
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(Jackson,  1958).  And  the  ions  are  readily  sorbed  or  desorbed 
when  the  salinity  changes  or  when  the  concentration  of  the 
respective  cations  changes  in  the  water-soluble  phase  (DeGroot, 
1973).  The  chemical  forms  found  in  this  location  may  affect 
water  quality  during  dredging  and  disposal  operations  because 
they  can  mobilize  to  some  extent  when  the  dredged  material  is 
mixed  with  water  (Lee  and  ^lumb,  1974). 

2.  Oxides,  hvdrriyidea.  and  hvdrous  oxides  of  Mn  and  Fe  that  exist 
partirailate  nrvrt-iiias  or  discrete  Particles.  This  sediment  phase, 
commonly  known  as  the  reducible  phase,  will  dissolve  to  some 
extent  under  reducing  (anaerobic)  conditions  or  form  relatively 
insoluble  precipitates  in  the  form  of  insoluble  hydrous  oxide 
precipitates  under  oxidizing  (aerobic)  conditions  (Gotoh  and 
Patrick,  1972;  Gotoh  cind  Patrick,  1974;  Jenne,  1968).  These 
hydrous  oxides  have  a  high  surface  area  and  readily  scavenge 
trace  metals  and  phosphate  by  ccprecipitation  or  sorption  (Bray, 
Bricker,  and  Troup,  1973;  Goldberg,  1954;  Krauskopf,  1956;  Jenne, 
1968;  Lee  and  Plumb,  1974). 

3.  Chemicad.  bound  in  organic  matter.  This  phase  contains  many 
chemical  compounds  auid  complexes  that  vary  in  stability  from 
immediately  mobile,  easily  decomposable,  moderately  decomposable, 
to  resistant  to  decomposition  (Jackson,  1958).  Potentiail  release 
from  this  phase  into  dredging  and/or  disposal  site  water  would 
depend  on  the  portion  of  the  organic  phase  that  could  be 
leached.  The  rate  of  decomposition  and  subsequent  release  of 
dissolved  species  at  the  disposal  site  depends  upon  the 
composition  of  the  organic  matter  and  the  intensity  of  bacterial 
activity  (Ponnamperuma,  1972). 

4.  Chemicals  bound  with  suTfidec;.  This  phase  is  usually  extracted 
concurrently  with  the  organic  phase.  In  marine  sediments  this 
phase  may  tie  up  a  subst6mti2d.  amount  of  contaminants  such  as 
iron,  zinc,  copper,  lead,  mercury,  and  cadmium  that  form  highly 
insoluble  and  relatively  stable  sulfide  compounds  in  soils  and 
sediments  where  reducing  conditions  are  intense  and  sulfide  is 
present  (Holmes  et  ^.,  1974;  Ponnamperuma,  1972;  Lindberg  et 
^.,  1975;  Lisk,  1972;  Connel  and  Patrick,  1968;  Garrels  and 
Christ,  1965).  Some  oxidation  of  metal  sulfides  will  occur 
during  dredging  and  disposed  operations,  releasing  trace  metals 
that  will  be  rapidly  removed  from  solution  by  sorption  on  charged 
particles,  organic  matter,  hydrous  metal  oxides,  and 
precipitation  reactions  (Goldberg,  1954;  Krauskopf,  1956;  Jenne, 
1968;  Gardiner,  1974).  At  the  disposal  site,  reduction  will 
rapidly  reestablish  a  stable,  unavailable  sulfide  phase. 

5.  Residucd  phase  (bound  within  the  m-ystaninp  lattice  of  sediment 
peurticles) .  This  pheise  is  the  major  location  of  a  great  number 
of  chemical  species  in  the  sediment  (Presley  et  ^.,  1972;  Chen 
gt  al-,  1976;  Seme  and  Mercer,  1975).  These  constituents  can  be 
released  to  solution  only  under  chemical  conditions  vigorous 
enough  to  destroy  the  crystalline  structure  of  the  mineral 
lattice.  These  constituents  are  essentially  unavailcible  in  the 
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sedimentary  environment  (Bricker,  1975). 


Bioavail ability  of  Contaminants.  Bioavailable  contaminants  can  be 
found  usucilly  in  sediment  pore  water  as  discussed  above  and  the 
exchangeable  fraction  (phase  1).  The  bioavciilability  of  contaminants 
in  phases  2,  3,  and  4  is  rather  limited  and  can  be  influenced  by 
oxidation  reduction  conditions  in  the  environment  (Gambrell  and 
Patrick,  1988).  The  residucil  phase  (phase  5)  is  not  available  to 
organisms. 

Organic  oonpounds  such  as  PCB's  and  chlorinated  pesticides  and 
hydrocaitocaTS  are  strongly  adsorbed  and  associated  with  silts,  clays, 
and  organic  matter  in  sediments  thus  limiting  their  availability 
(Gambrell  ^  1984;  Chen  ^  1976).  These  compounds  also  can 

become  adsorbed  bo  the  large  surface  area  of  ciny  hydrous  oxides  of 
iron  cuid  manganese  formed  under  aerobic  conditions  and  are 
essentially  not  readily  avcdlable  to  organism  (Gambrell  and  Patrick, 
1988;  Pionke  and  Chesters,  1973). 

Based  on  the  above  discussion,  it  is  apparent  that  a  large 
fraction  of  contaminants  present  in  dredged  material  is  not  readily 
bioavailable.  However,  at  present  it  is  not  possible  to  accurately 
predict  what  fraction  will  be  bioavailable.  In  order  to  assess  the 
environmental  effects  of  deposited  dredged  material,  solid  phase 
bioassays  are  performed  with  appropriate  sensitive  organisms. 

Rubinstein  gt  al.  (1983),  at  EPA's  Environmental  Research 
laboratory  of  Gulf  Breeze,  Florida,  conducted  bioaccumulation  studies 
on  sediment  containing  elevated  concentrations  of  Cadmium,  Mercury, 
and  PCB's.  They  stated  that  results  of  this  study  support  the 
contention  that  sediment  concentration  alone  does  not  reflect 
bioavailability.  In  fact,  the  most  highly  contaminated  sediment  in 
that  study  produced  the  lowest  PCB  bioaccumulation  factor  and  did  not 
result  in  measurable  uptake  of  Mercury  and  Cadmium.  These  results 
reaffirm  the  earlier  findings  of  DiSalvo  and  Hirsh  (1978)  that  there 
is  no  relationship  between  bulk  sediment  concentrations  and 
bioaccumulation  by  aquatic  organisms.  It  was  concluded  by  Lee  and 
Plumb  (1974)  that  a  bulk  sediment  analysis  was  not  adequate  to  assess 
water  quality  effects  and  would  not  result  in  any  level  of 
environmental  protection.  Numerous  other  reviewers  and  investigators 
have  come  to  the  seime  conclusion  (Brannon,  1978;  Jones  and  Lee,  1978; 
Brannon,  et  al.,  1976;  DiSedvo  and  Hirsh,  1978;  Brannon,  et  al., 
1978).  Brannon  et  al.  (1978)  and  Jones  and  Lee  (1978)  have  shown 
conclusively  that  bulk  sediment  analyses  cannot  predict  long -or 
short-term  release  of  contaminants.  Other  investigations  (DiSalvo 
and  Hirsh,  1978)  have  shown  no  relationship  between  bulk  sediment 
concentration  and  bioaccumulation  by  aquatic  organisms. 

Aquatic  bioassays  do  not  precisely  predict  environmental  effects 
in  the  field  but  do  provide  a  qualitative  estimation  of  those 
effects.  Consequently,  the  interpretation  of  bioassay  data  is 
somewhat  subjective  (Peddicord  et  ai.,  1986).  Bioaccumulation  data 
is  e\'en  more  difficult  to  interpret  them  bioassays  because  in  many 
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cases  it  is  impossible  to  quantify  either  the  ecological  consequences 
of  a  given  tissue  concentration  of  a  constituent  that  is 
bioaccumvLLated  or  even  the  consequence  of  that  body  burden  to  the 
animal  whose  tissues  contain  it  (Ibid.).  Recognizing  the  difficulty 
in  interpreting  bioassay  and  bioaccumulation  data,  a  working  group 
consisting  of  scientists  from  EPA  and  the  Corps  as  well  as  recognized 
scientific  experts  in  a  wide  variety  of  relevant  disciplij^es  was 
convened  at  Waterways  Experiment  Station  to  address  this  problem 
(Ibid).  At  the  end  of  the  meetings,  consensus  was  reached  on  the 
following  two  points  related  to  the  regulatory  interpretation  of 
properly  conducted  aquatic  bioassays  and  bioaccumulation  testing  of 
dredged  material: 

a.  There  is  a  cause  for  concern  about  unacceptaible  adverse 
toxicity  impacts  in  the  field  when  laboratory  tests  result  in  greater 
than  50  percent  toxicity  attributable  to  the  dredged  material  (i.e., 
toxicity  of  the  test  sediment  greater  than  50  percentage  points  above 
the  control) . 

b.  Bioaccumulation  data  can  be  interpreted  in  relation  to  human 
health,  but  evaluation  of  ecological  impacts  of  bioaccumulation  is 
much  less  certain  at  present.  Tentative  assessment  of  the  potential 
for  such  impacts  must  consider  concentration  in  tissues  of  reference 
cmimcils  and  other  effects  of  the  sediments,  such  as  degree  of 
toxicity. 

Bioassavs.  Toxicity  of  the  test  sediment  (proposed  dredged 
material)  is  statisticaUy  compared  to  the  toxicity  of  the  reference 
sediment.  It  should  be  noted  that  statistically  greater  toxicity  in 
the  test  sediment  as  compared  to  the  reference  sediment  does  not 
necessarily  indicate  that  adverse  toxicity  would  occur  in  the  field 
(EP  A/US  ACE,  1977).  Statistical  differences  in  test  data  are  only 
used  as  a  tool  to  evaluate  the  veiriation  in  the  response  of  test 
organisms  utilized  in  the  bioassay  test.  The  magnitude  of  the 
difference  as  well  as  the  number  of  species  to  which  the  sediment  is 
toxic  must  be  considered  to  interpret  test  results.  For  example,  if 
the  toxicity  of  any  test  sediment  to  any  species  is  statistically 
greater  than  the  reference  sediment  but  less  than  50  percentage 
points  above  the  control,  there  is  less  concern  about  unacceptable 
adverse  toxicity  in  the  field  than  if  the  toxicity  had  been  greater 
than  50  percentage  points  above  the  control. 

A  50  percent  mortality  is  used  in  the  evaluation  of  dredged 
material  because  it  is  the  accepted  standard  established  and  used 
extensively  in  the  field  of  environmental  toxicology.  For  many 
years,  chemicals  have  been  evaluated  for  their  toxicological 
importance  using  a  50  percent  mortality  in  bioassay  tests  as  the 
accepted  criteria.  Consequently,  there  are  tables  of  data  for 
numerous  chemicals  which  report  the  lethal  dose  (LD)  of  a  chemical 
which  was  toxic  to  50  percent  of  the  test  organisms  (LD50).  These 
values  are  used  in  risk  assessments  of  potential  environmental 
impacts.  In  fact  LD50  values  are  currently  being  developed  for  new 
chemicals.  Because  using  50  percent  morteility  is  a  widely  accepted 
and  established  procedure  in  toxicology  for  evaluating  the  toxicity 
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of  chemicals,  the  above  mentioned  working  group  determined  that  this 
was  the  most  appropriate  cind  scientifically  justified  approach  for 
evaluating  the  toxicity  of  dredged  material  within  a  regulatory  frame 
work.  It  should  be  noted  that  the  percent  level  of  toxicity  in  a 
laboratory  test  does  not  mean  that  the  same  percent  toxicity  would 
occur  in  the  field  to  a  specific  species. 

Bioaccumulation  of  Contaminants.  Results  of  total  or  bulk  chemical 
analyses  of  the  proposed  dredged  material  to  identify  contaminants 
present  and  solid  phase  toxicity  tests  to  determine  their 
bioavailability  are  then  evaluated  together  to  determine  whether 
bioaccumulation  testing  should  be  performed  to  determine  the 
potential  for  contaminants  to  accumiilate  in  the  tissues  of  einimals 
exposed  to  the  dredged  material.  This  approach  can  cilso  be  used  to 
determine  the  parameters  for  which  tissue  should  be  analyzed.  It 
should  be  noted  that  the  ecological  consequences  of  the 
bioaccumulation  of  contaminants  is  not  well  understood  and  is 
currently  under  extensive  study  by  EPA,  the  Corps,  and  others  in  the 
scientific  community. 

At  present,  bioaccumulation  data  can  be  interpreted  only  by 
compcurison  to  levels  in  organisms  exposed  to  reference  sediment  and 
levels  determined  to  be  safe  for  human  consumption  (see  Table  1). 
There  are  no  such  levels  for  aquatic  organisms  not  commonly  consumed 
by  man  (Peddicorl  et  1986).  However,  there  is  a  potential  for 
contaminants  in  non-food  organisms  to  reach  some  seafood  organisms 
thrcugh  predation.  Although  trophic  transfer  of  contaminemts  from 
aquatic  prey  to  aquatic  predator  is  known  to  occur,  foodweb 
biomagnification  of  contaminants  to  higher  concentrations  in  the 
predator  than  in  the  prey  has  been  established  in  aquatic  systems  for 
only  a  few  contciminants,  including  polychlorinated  biphenyls  (PCB), 
DDT,  and  mercury  (cind  possibly  selenium,  zinc,  kepone,  mirex, 
benzo(a)  pyrene,  and  naphthalenes)  (Biddinger  and  Gloss,  1984;  Kay, 
1984).  The  above  considerations  lead  to  the  recommendation  that, 
until  tissue  concentrations  are  established  for  ecological 
protection,  FDA-type  levels  should  be  applied  to  aquatic  species  that 
are  seldom  directly  consumed  by  man  (Peddicord  ^  ^.,  1986) 

Again  it  should  be  noted  that  statistically  significant 
biDaocumulation  in  organisms  living  in  test  sediment  as  compared  to 
organisms  living  in  reference  sediment  does  not  necessarily  imply 
that  an  ecologically  important  effect  will  occur  in  the  field 
(EP  A/US  ACE,  1977).  Statistical  differences  in  test  data  are  only- 
used  as  a  tool  to  evaluate  the  variation  in  the  response  of  test 
organisms.  If  the  concentration  of  any  contaminant  in  the  tissue  of 
any  species  exposed  to  test  sediment  is  equal  to  or  greater  than  the 
FDA-type  limits  (see  Table  1),  unacceptable  benthic  impacts  are 
likely  to  occur  when  conventional  cpen-water  disposal  techniques  are 
used.  In  these  cases,  restrictions  on  open-water  disposed,  such  as 
capping  of  contaminated  material  with  clean  material  may  be 
considered  to  prevent  adverse  impacts  in  the  field.  If  the 
concentration  of  any  contaminant  in  the  tissue  of  any  organism 
exposed  to  test  sediment  is  greater  than  the  concentration  in  tissues 
of  orgeinisms  exposed  to  reference  material  but  less  thcin  FDA-type 


limits  (or  if  there  is  no  FDA-type  limit  for  that  parameter), 
Peddicord  ^  aL  (1986)  recommends  that  the  following  eight  factors 
be  COTisidered  in  order  to  determine  if  restrictions  on  disposal  are 
required: 

a.  Number  of  contaminants  of  concern  bioaccumulated  to 
concentrations  exceeding  reference  levels; 

b.  Number  of  phylogenetic  groups  of  species  showing 
bioaccumulation  to  concentrations  exceeding  reference  levels; 

c.  Magnitude  of  contaminant  concentrations  in  tissues  of  test 
organisms; 

d.  Magnitude  of  bioaccumulation  above  reference  levels; 

e.  Toxicological  importance  of  contamineints  bioaccumulated  to 
concentrations  exceeding  reference  levels  (Contaminants  that  can  be 
objectively  ranked  in  this  manner  are  presented  in  Table  2); 

f.  Number  of  species  showing  toxicity  when  exposed  to  the  same 
test  sediment; 

g.  Magnitude  of  toxicity  caused  by  the  same  test  sediment;  and 

h.  Proportion  of  sediment  sampling  sites  in  the  area  being 
evaluated  that  show  toxicity  exceeding  reference  levels  or 
bioaccumulation  to  concentrations  exceeding  reference  levels. 

In  certain  cases,  where  the  disposal  site  is  characterized  as 
dispersive,  concern  for  sublethal  effects  of  the  suspended 
particulate  phase  may  be  of  interest.  Bioaccumulation  tests  from  the 
su^ended  particulate  phase  cam  be  conducted  to  evaluate  potential 
bioaccumulation  of  contaminants  with  this  phase.  Current 
bioaccumulation  tests  of  the  suspended  particulate  phase  are  being 
conducted  at  a  limited  number  of  research  facilities  including  the 
Corps'  Waterways  Experiment  Station  for  a  limited  number  of  dredging 
projects.  Other  sublethal  tests  are  being  developed  but  are  not 
ready  for  widespread  application  in  a  regulatory  framework. 

Contaminant  Availability  in  Dispersed  Material 

Diversion  of  dredged  sediment  from  Oakland  Harbor  during  and 
following  disposal  at  Alcatraz  will  result  in  some  oxidation  of 
previously  anaerobic  sediments.  Under  anaerobic  conditions,  heavy 
metals  normadly  are  stabilized  in  anaerobic  sediments  as  very  poorly 
soluble  sulfides  and  organic  complexes  (Burks  and  Engler,  1978).  The 
metal  sulfides  for  the  most  peirt  are  poorly  soluble  saLLts  that  metals 
form  in  soils  amd  sediments  and  are  common  ore  forms  of  the  various 
metads  (Engler  and  Patrick,  1975).  When  these  sediments  are  mixed 
with  oxygenated  water  the  sulfides  will  tend  to  be  slowly  oxidized 
with  subsequent  oxidation  of  heavy  metails.  The  oxidized  forms  of 
heatvy  metals,  with  tl;e  exception  of  iron  and  manganese,  are  somewhat 
more  soluble  than  the  sulfide  compounds  but  are  still  relatively 
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poorly  soluble.  However,  the  hydrous  oxides  of  iron  and  mangcinese 
form  CQUoidal  particles  that  precipitate  and  exhibit  a  large,  active 
surface  area  that  scavenges  more  soluble  trace  metcils  from  the  water 
column  (Brannon  et  1976;  Jenne,  1968;  LaSalle,  1986).  This 
scavenging  process  significantly  restricts  the  availability  of  metals 
and  tends  to  limit  their  impact  on  bottom  sediments  and  benthic 
organisms  ^ Burks  and  Engler,  1978;  Chen  et  1976;  Nathans  and 
Bechtel,  1977).  Research  conducted  under  the  U.S.  Army  Corps  of 
Engineers  Waterways  Experiment  Station  Dredged  Materiail  Research 
Program  indicated  that  cadmium,  mercury  and  zinc  are  not  released 
under  conditions  present  in  San  Francisco  Bay  (i.e.,  aerobic  and 
n&itral  to  alkaline  pH)  (Gambrell  ^  ^.,  1977).  These  metal  form 
poorly  soluble  precipitates  resulting  in  very  little  soluble  and 
thusly  readily  bioavailable  forms  of  the  metals  in  the  aqueous 
environment  (Brannon  ^  1976).  BioaccmumiiLation  of  trace  metals 

in  the  su^ended  particulate  phase  should  then  be  similar  to  that 
observed  in  the  solid  phase  testing.  Consequently,  the  solid  phase 
testing  should  be  an  acceptable  gauge  as  to  the  acceptability  of 
dredged  material  for  aquatic  disposal. 

Organic  conpounds  such  as  PCB's  and  chlorinated  pesticides  and 
hydrocarbons  adso  become  strongly  adsorbed  and  associate  with  silts, 
clays,  and  organic  matter  in  sediments  thus  limiting  their 
bioavailability  (Chen  ^  al.,  1976;  Gambrell  et  1978).  These 
compounds  do  net  appear  to  under  go  the  oxidation-reduction  reactions 
that  influence  metal  availability.  While  the  rate  of  degradation  of 
organic  compounds  can  be  influenced  by  oxidation- reduction  conditions 
in  the  environment,  their  bioavailability  will  not  be  directly 
affected  (Gambrell  and  Patrick,  1988).  However,  tnese  compounds  can 
become  adsorbed  to  the  large  surface  area  of  any  hydrous  oxides  of 
iron  and  manganese  formed  during  the  passage  of  suspended  sediments 
in  oxygenated  water  (Gambrell  et  ^.,  1984;  Pionke  and  Chesters, 
1973).  Consequently,  organic  compounds  should  be  less  bioavailable 
cifter  dispersed  sediment  has  undergone  some  degree  of  oxidation. 
Suspended  particulate  phase  and  solid  phase  bioassay  tests  are 
appropriate  indicators  of  the  potential  toxicity  and  bioaccumulation 
of  dispersed  dredged  material. 

The  joint  Corps/EPA  Field  Verification  Program  evaluated 
bioaocumulation  of  contaminants  from  a  highly  contaminated  estuarine 
dredged  material  in  both  the  su^jended  particulate  and  solid  phases 
(Lake  et  al.,  1985;  Gentile  et  al.,  1987).  The  mussel,  Mvtilus 
edulis.  as  used  in  the  suspended  particulate  phase  test  and  a 
polychaete.  Nereis  virens.  was  used  in  the  solid  phase.  Test  results 
showed  agreement  in  the  bioaccumulation  of  selected  metals,  PCB's  and 
PAH'S  for  both  test  orgeinisms.  When  test  results  were  eveduated 
assuming  that  the  total  exposure  concentration  of  PCB's  resides  on 
the  peurticle  or  in  the  sediment  phase,  bioaccumulation  factors  were 
similar  for  beth  test  animcLLs  even  though  two  different  phases  were 
evaduated.  These  results  suggest  that  solid  phase  bioacc  imulaticn 
tests  may  identify  petential  for  contamination  of  aquatic  aminals  in 
both  solid  and  suspended  peuticulate  phases.  On  a  mass  basis  alone 
one  would  not  expect  any  more  bioaccumulation  in  the  suspended 
particulate  pheise  than  that  observed  in  the  solid  phase  tests.  The 


state  of  the  art  is  such  that  additional  research  is  required  to 
better  substantiate  the  interpretation  of  solid  phase  testing  with 
reference  to  potential  impacts  of  resuspended  dredged  material  in 
dispersive  disposal  sites. 

OAKLAND  HARBOR 

Initial  Testing 

Sediment  Onality.  Sediment  core  samples  were  collected  from  3 
reaches  within  Oakland  Inner  Harbor  and  from  two  reaches  within 
OciJcland  Outer  Harbor  in  December,  1986.  Sample  collection  and 
composite  sampling  were  made  after  consideration  of  the  actual 
dredging  operation,  entire  depth  of  dredging,  whether  the  dredging 
activity  was  a  de^ening  or  a  widening  of  the  channel,  the  expected 
nature  of  the  material,  adjacent  land  use,  and  cost  effectiveness. 
The  three  reaches  within  Oakland  Inner  Harbor  was  based  on  the 
overall  long  length  of  the  harbor  and  adjacent  land  use.  Oalcland 
Outer  Hcirbor  is  a  shorter  harbor  and  therefore  was  divided  into 
channel  widening  (Oaldand  Outer  Harbor  Area  #1)  and  channel  deepening 
(Oakland  Harbor  Area  #2)  activities.  Bulk  sediment  analyses, 
elutriate  tests,  and  bioassay  tests  were  then  performed  on  these 
samples.  The  core  locations  are  identified  in  Table  3  and  Figures  1, 
2,  and  3.  Seven  (7)  stations  within  the  Alcatraz  disposed  site  were 
sampled  in  March  1987.  Bulk  sediment  analyses  were  conducted  on 
these  surface  samples.  A  summary  of  results  of  the  bulk  analyses  for 
Oaklamd  Harbor  and  Alcatraz  site  are  presented  in  Table  4.  The 
sediments  from  several  stations  within  Oakland  Inner  and  Outer  Harbor 
appear  to  contain  higher  concentrations  of  trace  metals  (arsenic, 
cadmium,  chromium,  copper,  lead,  mercury,  nickel,  zinc)  than 
sediments  from  the  Alcatraz  disposal  site.  Oakland  Inner  Station  3dd 
appeared  to  have  the  highest  concentration  of  contaminemts  of  cill  of 
the  stations  tested.  No  statistics  were  performed  on  these  data 
because  the  Oeikland  Harbor  results  are  reported  for  individual 
sediment  samples  whereas  the  Alcatraz  results  are  a  range  of  seven 
vedues.  In  an  urban  estuary,  elevated  concentrations  of  these 
contaminants  coramOTdy  occur.  It  is  also  noted  that  the  mere  presence 
of  contaminemts  in  the  sediment  does  not  mean  that  a  biologically 
significant  effect  will  occur  as  a  result  of  dredging  or  disposal  of 
this  materied  (Bricker,  1975).  At  present  there  are  no  numericed 
criteria  for  eveduating  contaminant  concentrations  in  dredged 
sediments. 

Water  Column  Impacts.  Elutriate  tests  were  conducted  on  sediment 
core  samples  from  eleven  locations  within  Oakland  Harbor  to  determine 
whether  excessive  concentrations  of  dissolved  contaminants  would  be 
released  from  the  sediment  into  the  water  column  by  dredging  and 
di^josal  activities.  The  concentrations  of  trace  metals  amd  organics 
at  most  of  the  stations  were  below  the  State  of  Cadifomia  Water 
Quality  objectives  without  considering  mixing  at  the  disposed  area 
(see  Table  5).  The  concentration  of  copper  and  zinc  at  Station  Icc 
in  Oakland  Inner  Heudsor  was  approximately  1.5  times  the  State  Water 
Quality  objective  without  considering  mixing;  the  concentration  of 
mercury  at  Station  3oc  in  Oeikland  Inner  Harbor  was  approximately  2.3 
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times  the  State  Water  Quality  ctijec±ive  without  considering  mixing. 
The  results  of  this  testing,  taking  into  account  the  mixing  that 
occurs  at  the  dredging  aind  disposal  sites  (because  of  th.i  large 
volume  of  water  and  strong  currents),  indicate  that  water  qucLLity 
standards  would  not  be  exceeded  as  a  result  of  dredging  Oakland 
Harbor  or  of  disposing  of  matericil  at  Alcatraz  or  in  the  oceein  for 
the  parameters  for  which  tests  were  performed.  Attachment  1  to 
Appendix  A  includes  the  ccilculation  of  the  mixing  zone  reguired  for 
the  concentrations  of  copper,  zinc,  and  mercury  to  meet  State  Water 
Quality  objectives. 

Suspended  particulate  phase  bioassays  were  performed  to  determine 
the  potential  interactions  among  multiple  contaminants  and  the 
potential  for  environmental  impacts  of  dissolved  contaminants  as  well 
as  those  associated  with  suspended  particulates.  Although  toxicity 
(or  abnormal  development  as  in  the  mussel  larvae  bioassay)  of  the 
proposed  dredged  matericLL  was  significantly  greater  than  to  the 
reference  sediment  (see  Tables  6-17),  in  no  case  was  the  sediment 
toxic  to  50  percent  of  the  test  organisms  (or  cause  abnormal 
development  in  50  percent  of  the  test  larva) .  As  a  result,  the  LC50 
(or  EC50)  was  greater  than  100  percent  concentration  of  the  dredged 
material  suspended  particulate  phase.  Therefore,  in  accordance  with 
the  guidance  suggested  by  EPA/USACE  (1977),  it  was  concluded  that  no 
unacceptable  water  column  impacts  would  occur  as  a  result  of  either 
dredging  or  disposal  of  material  from  Oakland  Harbor  at  either 
Alcatraz  or  an  ocean  disposal  site.  Furthermore,  the  results  of  the 
suspended  particulate  phase  bioassays  support  the  conclusion  that 
after  considering  initiaLL  mixing.  State  Water  Quality  Objectives 
would  not  be  exceeded  at  the  dredging  and  disposal  area. 

Benthic  Impact.  In  order  to  assess  the  environmental  effect  of 
deposited  dredged  matericil,  solid  phase  animal  bioassays  were 
conducted  using  mysid  shrimp,  bent-nose  clam,  and  a  polychaete  worm. 
Sediment  obtained  offshore  in  the  vicinity  of  the  proposed  ocean 
disposcil  site  was  used  as  both  the  reference  and  the  control 
sediment.  These  tests  measure  mortality  as  the  end  point.  Solid 
phase  bioassay  data  are  presented  in  Tables  6  and  18-20.  Of  the 
three  species  tested,  only  the  polychaete  worm  demonstrated  survival 
that  was  statistically  lower  in  sediment  from  Oakland  Harbor  than 
survivcil  in  the  reference  sediment.  Again  it  should  be  noted  that 
statistically  greater  toxicity  in  the  test  sediment  as  compared  to 
the  reference  sediment  does  not  necessarily  indicate  that  adverse 
toxicity  would  occur  in  the  field.  For  this  reason,  the  magnitude  of 
the  difference  must  be  evaluated.  In  no  case  is  the  toxicity  in  the 
test  sediment  greater  them  50  percentage  points  above  the  control  and 
only  one  of  the  three  species  showed  any  toxicity.  While  a 
statistical  decrease  was  observed  in  this  one  case,  depression  was 
only  25  percent  in  the  worst  case.  Therefore,  it  was  determined  that 
there  is  little  concern  about  unaccepteible  adverse  toxicity  impacts 
occurring  in  the  field. 

Another  solid  phase  bioassay,  using  the  amphipod,  Rhepoxvnius 
abronius.  was  performed  at  the  same  time  as  the  other  tests  to  help 
determine  whether  sublethcil  effects  would  occur  as  a  result  of 
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disposal  of  dredged  material  from  OeJcland  Harbor  at  Alcatraz  or  at  an 
ocean  di^xased  site.  This  test  was  also  performed  to  help  determine 
whether  this  new  test  organism  was  suitable  for  use  in  evaduating 
sediment  from  San  Francisco  Bay.  EPA  researchers  developed  this  test 
for  the  Puget  Sound  area  in  Washington.  Since  it  was  developed  in 
1985,  it  has  no  statutory  standing.  However,  the  test  was  viewed  as 
an  additional  test  to  evaViate  the  potential  environmental  effects 
of  disposal  of  mctterial  from  Oakland  Harbor  on  marine  organisms.  The 
test  results  indicated  that  toxicity  was  greater  in  organisms  exposed 
to  sediment  from  Oakland  Harbor  than  in  those  exposed  to  the 
reference  sediment  (See  Tables  6,  21-23). 

Although  these  results  indicate  that  a  statistically  significant 
effect  occurred,  several  factors,  inherent  in  the  test  itself  rather 
than  the  chemical  nature  of  the  dredged  material,  may  have  caused  the 
toxicity.  For  example,  grciin  size  may  have  an  effect  on  these 
availability  amphipods  at  extremes  of  fine  and  coarse  material 
because  Rheooxvnius  typically  inhabits  well  sorted,  fine  sand  (Tetra 
Tech,  Inc.  and  EVS  Consultants,  LTD.,  1986).  The  survival  of  test 
organisms  exposed  to  sediments  from  Oakland  Harbor  was  greatest  in 
the  coarse  materiaLL  sample,  material  from  area  #1,  Oaiclaind  Inner 
Harbor  (88%  sand,  see  Figures  4-7  aind  Tables  24-25).  Furthermore, 
the  reference  sediment  was  a  fine  gradned  sand  (99%  sand)  in  which 
Rhepoxvnius  abronius  reside  in  nature  and  were  transported  in  from 
the  field  collection.  This  is  in  accordance  with  protocols  developed 
by  Swartz,  ^  aj.  (1985).  A  test  in  which  the  reference  sediment  is 
a  sediment  to  whixdi  the  organisms  are  accustomed  may  only  measure 
differences  that  are  a  reaction  to  a  new  environment  or  to  fine 
grained  sediment  rather  than  toxicity  caused  only  by  contamiuaints 
associated  with  the  sediment.  Fincdly,  Rhepoxvnius  abronius  does  not 
occur  in  San  Francisco  Bay,  although  Rhepoxynius  variatus  does  occur 
at  the  proposed  ocean  disposal  sites.  In  addition,  this  test,  unlike 
the  other  solid  phase  tests,  is  a  static  test  which  does  not  simulate 
conditions  at  the  disposed  sites  (Alcatraz  and  the  ocean  disposal 
site)  in  which  water  is  constantly  flowing.  Thus,  results  should 
represent  a  worst  case  scenario  and  should  substantially  overestimate 
effects  that  may  occur  in  the  field. 

Rhepoxynius  abronius  may  not  be  a  suitable  test  organism  for 
sediments  from  San  Francisco  Bay.  Further  research  studies  involving 
this  ^ecies  and  sediments  from  San  Francisco  Bay  are  necessary  to 
determine  the  suitability  of  the  test  orgcinism.  This  research  must 
address  the  use  of  different  reference  sediments  with  grain  size 
comparable  to  each  test  sediment.  The  use  of  another  species  of 
amphipod,  such  as  Ampelisca.  which  is  known  to  reside  in  San 
Francisco  Bay  is  currently  being  investigated  by  EPA  and  National 
Oceanic  and  Atmospheric  Administration. 

In  summeury,  the  results  of  the  Rhepoxvnius  bioassay  cure  difficult 
to  interpret  because  of  its  sensitivity  to  fine  grained  sediments, 
the  high  variability  of  the  test  results,  and  the  relatively  recent 
use  of  this  test  to  measure  pollutant  effects  of  sediments  from  San 
Francisco  Bay. 
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In  order  to  assess  the  potential  for  contaminants  from  the 
dredged  matericil  to  be  bioaccumulated  in  the  tissues  of  marine 
organisms,  the  tissue  of  clams  and  polychaete  worms  surviving  20-day 
solid  phase  bioassays  were  analyzed  for  specified  chemical 
constituents  (see  Tables  6,  aind  26-43).  Attachment  2  contains  a 
summary  of  the  quality  assurance  data  for  the  bioaccumulation  data. 
Bioaccumulation  results  indicate  that  there  was  a  statistically 
higher  concentration  of  chromium,  lead,  and  zinc  in  the  tissue  of 
dams  exposed  to  sediment  from  severed,  areas  within  Oeikland  Hcirbor 
than  in  dams  exposed  to  the  reference  sediment  (see  Tables  26-31). 
Although  bulk  chemical  emalyses  indicate  the  presence  of  severhL 
heavy  metals  in  concentrations  higher  than  those  found  at  the 
disposal  site,  closer  examination  of  the  bioaccumulation  data 
revealed  that  the  tissue  concentrations  in  the  organisms  were  low  as 
compared  to  the  concentrations  in  the  reference  animals.  The 
magnitude  of  the  difference  from  the  reference  is  small  ranging  from 
less  than  two  to  four  times  the  reference  concentration.  None  of 
these  differences  approached  an  order  of  magnitude.  Furthermore,  the 
tissue  concentrations  did  not  exceed  the  established  FDA-type  limits 
(see  Table  1).  In  fact,  no  values  exceeded  one-half  the  FDA-type 
limit.  In  addition,  the  toxicological  importance  of  the  above 
mentioned  contaminants  is  low  (see  Table  2)  as  indicated  by  a  ranking 
of  EPA  chronic  water  quality  criteria  for  protection  of  aquatic  life 
in  sea  water.  Finally,  these  metcils  are  not  known  to  bioaccumulate 
in  the  marine  environment  (Kay,  1984).  In  addition  to  the  trace 
metals  already  mentioned,  the  concentration  of  chlorinated  pesticides 
(DDE)  in  the  tissue  cf  clams  was  statistically  higher  than  in  clams 
exposed  to  the  reference  sediment  for  only  one  station  (Oakland  Inner 
Harbor  Station  1)  (see  Table  33).  Again  the  tissue  concentration  in 
the  test  organisms  was  low  as  compared  to  the  reference  level.  The 
value  only  exceeded  the  reference  concentration  by  a  factor  of  2  and 
was  far  below  the  established  FDA-type  limits  (.005  times  the  FDA 
limit)  as  presented  in  Table  1.  It  should  be  noted  that  all  of  the 
bioaccumulation  tests  were  conducted  using  20-day  exposure  period 
which  is  twice  as  long  as  is  normally  used  (EPA/USACE,  1977).  This 
was  done  to  further  evaluate  the  potential  for  bioaccumulation  even 
though  the  normal  ten  day  exposure  would  have  been  adequate 
(Rubinstein  et  al.,  1983;  Rogerson  et  al.,  1985). 

Bioaccumulation  test  results  for  the  polychaete  worms  reveeil  that 
only  the  concentration  of  silver  in  tissue  of  organisms  exposed  to 
sediments  from  Area  3  in  Oakland  Inner  Hcu±>or  and  Area  2  in  Oakland 
Outer  Harbor  was  statistically  higher  than  in  those  exposed  to 
reference  sediment  (see  Tables  6  and  35-43).  Closer  examination  of 
these  data  revealed  that  the  tissue  concentration  of  silver  was  low 
as  compared  to  the  reference  levels  and  below  levels  reported  to 
cause  reproductive  effects  in  ether  test  species  (Dillon  and  Gibson, 
1985).  In  addition,  the  tissue  concentration  only  exceeded  the 
reference  concentration  by  a  factor  of  2.5. 

In  summeiry,  the  above  results  and  discussion  indicate  there  is 
little  concern  that  am  unacceptable  adverse  impact  with  regard  to 
bioaccumulation  will  occur  in  the  aquatic  environment.  Furthermore, 
the  magnitude  of  the  bioaccumulation  never  approached  an  order  of 
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magnitude  (10  times  the  reference  levels)  which  is  normally  used  in 
risk  assessments  to  indicate  potential  impacts.  Finally,  none  of  the 
bioaocumulation  values  approached  the  established  FDA-type  limits. 

After  considering  the  eight  factors  recommended  by  Peddicord  et 
al.  (1986),  it  was  determined  that  these  bioaccumulation  and  toxicity 
test  results  for  Oakland  Harixir  indicate  there  is  li  ttle  concern  that 
unacceptcible  impacts  would  occur  in  the  field.  Even  though  some 
toxicity  and  bioaccumulation  were  observed  in  all  of  the  composite 
samples,  only  five  out  of  33  contaminants  showed  any 
bioaccumulation.  In  addition,  only  one  species  showed  any  uptake  for 
any  one  of  the  contaminants  and  under  no  circumstances  was  the 
FDA-type  level  approached.  In  all  cases,  the  magnitude  of 
bioaccumulation  above  reference  levels  is  below  four  and  never 
approaches  an  order  of  magnitude  (10  times  the  reference  levels). 
The  tcscicdogiccd  importance  of  all  contaminants  bioaccumulated  to 
concentrations  exceeding  reference  levels  was  low  as  indicated  by  a 
ranking  of  EPA  chronic  water  quality  criteria  for  the  protection  of 
aquatic  life  in  sea  water.  Only  four  out  of  seven  species  showed  any 
toxicity  when  exposed  to  the  same  test  sediment.  However,  the 
suitability  of  one  of  these  four  species  fRhepoxvnius  abrpnius)  as  a 
test  species  for  sediments  from  San  Francisco  Bay  is  questionable. 
Finally  the  magnitude  of  the  toxicity  caused  by  the  same  test 
sediment  was  below  50  percent  for  all  species  tested  except 
Rhepoxvnius  abronius  which  may  have  been  affected  by  the  particle 
size  of  the  test  sediments. 

After  evaluating  the  results  of  the  initial  toxicity  and 
bioaccumulation  testing  collectively  in  light  of  the  eight  factors 
recommended  by  Peddicord  ^  (1986),  the  Corps  has  determined  that 

material  from  Oakland  Inner  and  Oakland  Outer  Harbors  is  suitable  for 
disposed  at  Alcatraz  and  an  ocean  site  pursuant  to  the  requirements 
of  Section  404  of  the  CWA  and  Section  103  of  the  MPRSA. 

Additional  Testing 

sprflment  Quality.  Concerns  were  raised  during  the  comment  period  on 
the  draft  SEIS  about  the  quality  of  sediments  in  the  proposed  turning 
basin  adjacent  to  Schnitzer  Steel  and  Alameda  Gateway  (formerly  Todd 
Shipyeurd)  because  of  landbased  activities.  Consequently,  additional 
testing  was  conducted  on  material  from  these  areas.  Three  sediment 
core  samples  were  obtained  from  the  areas  adjacent  to  Schnitzer  Steel 
and  four  from  the  aurea  adjacent  to  the  old  Todd  Shipyard  site  to  a 
d^yth  of  -44  feet  MLLW  wherever  possible  (see  Figure  8).  Sediment 
and  water  samples  were  adso  detained  from  the  Alcatraz  disposal  site 
to  be  used  as  a  reference.  All  of  the  sediment  saimples  nere  analyzed 
individually  for  twelve  trace  metals,  eighteen  chlorinated 
pesticides,  seven  PCB  congeners,  sixteen  polycyclic  aromatic 
hydrocarbons  (PAH's),  phenols,  pthaLlates,  cyanide,  and  sulfides. 
These  data  are  summarized  in  Table  44.  Oyster  larvae  bioassays  were 
also  performed  on  individual  sediment  samples. 

The  concentration  of  trace  metals  in  sediment  from  the  Schnitzer 
Steel  stations  appe^ured  to  be  elevated  when  compared  to  sediment  from 
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Alcatraz.  The  concentration  of  mercury  at  Station  S2  (1.3  ug/g  dry 
weight)  is  five  times  greater  than  art:  Alcatraz.  The  concentration  of 
trace  metals  at  the  Todd  Shipyard  Stations  were  much  greater  than  at 
the  Schnitzer  Steel  site.  Of  greatest  concern  is  the  concentration 
of  mercury  at  Station  T5  (8.0  ug/g  dry  weight). 

No  pesticides  or  phenols  were  detected  in  any  of  the  samples. 
The  concentration  of  PAH's  ranged  from  a  low  of  6.60  ug/g  at  Station 
SI  at  Schnitzer  Steel  to  a  high  of  30.97  ug/g  at  Station  T5  at  Todd 
Shipyard.  The  Schnitzer  Steel  site  had  two  stations  with 
concentrations  of  PAH's  an  order  of  magnitude  aibove  the  reference. 
Station  S2  had  a  concentration  of  13.4  ug/g;  Station  S3  a 
concentration  of  17.7  ug/g.  Two  stations  at  Todd  Shipyard  had 
concentrations  of  PAH's  an  order  of  magnitude  above  the  reference. 
Station  T5  had  a  concentration  of  29.82  ug/g;  Station  T6  had  a 
concentration  of  30.97  ug/g.  The  concentration  of  total  pthalates 
ranged  from  0.74  ug/q  at  Station  SI  to  1.91  ug/g  at  Station  S2. 
Alcatraz  sediment  had  a  concentration  of  1.24  ug,  g.  Todd  Shipyard 
had  concentrations  of  PCB's  between  five  and  si>:  ti.mes  the  reference 
concentration  (0.09  ug/g;.  Todd  Shipyard  sedime.nts  had 
concentrations  of  tn-butyl  tun  t.hat  were  between  five  and  nineteen 
times  the  reference  concentration.  Station  16  .had  a  concentration  of 
130  ug/  kg;  Station  T"  .had  a  concentration  c:  532  ug,  kg. 

Water  Column  Impacts.  Results  of  the  oyster  lar'/ae  bioassays 
indicate  that  water  from  the  .Alcatraz  disposal  site  was  toxic  to  the 
Lar/ae  and  resulted  in  only  2C  perce.nt  sur-’iva*  as  compared  to  3C 
percent  sur/ival  in  the  cc.ntrol  water.  In  addition,  only  65  percent 
or  the  lar.'ae  e.xpcsad  to  .Al.catraz  water  developed  ncrm.ally.  Exposure 
of  lar/ae  to  sediment  from  Sc.nnitzer  Steel  and  Todd  Shipyard  also 
resulted  in  lower  sur.'ivaL  than  for  lar/ae  exposed  to  control  water. 
Ln  addition,  a  higher  percentage  of  oyster  lar/ae  exposed  to  sediment 
from  the  test  sites  dev'eioped  abnormally  than  did  those  exposed  to 
reference  and  control  water.  Calculated  EC50  values  ranged  from 
21.''%  to  24. '"i  for  the  three  stations  at  Schnitzer  Steel  and  from 
apprcxiz.ateiy  :at  two  stations,  to  for  t.he  four  stations  at 

Todd  Shipyard. 

The  results  of  the  oyster  lar/ae  bioassays  are  iifrtcult  to 
interpret  because  it  is  i.mpcssible  to  separate  effects  of 
contamunar.ts  from  sam.ptng  errors.  The  sedi.ment  was  inadvertently 
frozen  prior  to  testunig.  I.n  addition,  the  water  and  sediment  samples 
were  stored  in  plastic  containers  after  sam.plang.  Toxicity  and 
ibnormal  ie'/elopment  may  have  b-een  a  result  cf  contaminants  such  as 
pthalates  leaching  ficm  the  plastic  containers.  Furthermore, 
freezing  the  sediments  may  have  resulted  un  increased  contaminant 
mobilut'/.  The  sediments  from  Schnitzer  Steel  and  Todd  Shipyard  are 
very  cohesive  matertais  that  are  unlikely  to  mix  with  ether  material 
or  to  be  mixed  with  water  during  dredging  or  disposal  operations. 
Thus,  water  column  impacts  should  be  much  less  than  observed  in 
laboratory  tests  where  total  suspensions  were  prepared. 

In  summary,  sediments  from  areas  adjacent  to  Todd  Shipyard 
generally  have  highp”  concentrations  of  contaminants  than  the 
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Alcatieiz  dispcjsal  site  and  Schnitzer  Steel.  Of  greatest  concern  are 
the  concentration  of  PAH's  at  Stations  S2,  S3,  T5  and  T6;  the 
concentration  of  mercury  at  Stations  T5,  T6,  and  T7;  the 
concentration  of  PCB's  at  Stations  T6  and  T7;  and  the  concentration 
of  tri-butyl  tin  at  Stations  T6  cind  T7.  These  contaminants  can  have 
an  adverse  impact  on  marine  organisms.  Consequently,  further 
evaluation  including  toxicity  and  bioacumulation  testing  is  necessary 
to  determine  the  potential  biological  impact  of  these  contaminants. 
Without  results  of  these  tests,  it  must  be  assumed  that  these 
contaminants  are  potentially  bioavaiilcible.  Hence,  the  unrestricted 
open-water  disposcil  of  this  material  would  result  in  unacceptable 
adverse  impacts  on  the  marine  environment.  However,  no  unacceptcible 
adverse  impacts  would  occur  if  restrictions  are  placed  on  the 
disposal  cperation  so  that  material  from  Schnitzer  Steel  and  Todd 
Shipyard  is  covered  with  acceptable  cleemer  matericil  and  isolated 
from  the  meirine  environment.  Such  a  procedure  would  not  be  effective 
at  the  Alcatraz  dispos2il  site  because  of  the  existing  high  energy 
di^sersive  environment  at  Alcatraz.  A  low  energy  retentive  site  is 
required  for  the  successful  isolation  of  unacceptable  material. 

ALCATRAZ 

Sediment  Quality.  Four  sediment  core  samples  were  obtained  from  each 
of  four  quadrants  within  the  Alcatraz  disposal  area  (See  Figure  9)  in 
November,  1987.  These  cores  were  taken  with  a  vibracore  unit  to  a 
depth  of  -72  feet,  MLLW.  The  four  core  samples  within  each  quadrant 
were  composited  for  a  total  of  four  composited  samples.  The  samples 
are  as  follows;  Area  A200  was  the  northwest  quadrant;  Area  B200  was 
tt'.a  northeast  quadrant;  Area  C200  was  the  southeast  quadrant;  and 
Area  D200  was  the  southwest  quadrant.  Reference  sediment  was 
collected  from  the  vicinity  of  the  proposed  ocean  disposal  site 
located  at  37°  41'  47"  N;  122°  42'  16"  W,  approximately  15.6 
nauticail  miles  southwest  of  the  Golden  Gate  Bridge.  Control  sediment 
was  clean,  uncontaminated  sand  collected  subtidally  from  West  Beach, 
Whidbey  Island,  Washington. 

Bulk  sediment  anadyses  were  conducted  on  each  of  the  four 
composite  Alcatraz  samples,  the  reference  sediment  and  the  control 
sediment.  Selection  of  constituents  for  which  the  sediment  samples 
were  analyzed  was  based  on  results  of  previous  chemicad  testing  of 
Alcatraz  sediment  core  samples  (See  Table  45),  loced  concerns,  and 
the  requirements  of  the  Ocean  Dumping  Act  (40  CFR  227.13).  The  six 
sediment  samples  were  amadyzed  for  six  trace  metals  (antimony, 
cadmium,  copper,  lead,  mercury,  and  nickel),  18  chlorinated 
pesticides,  seven  PCB  congeners,  polycyclic  aromatic  hydrocarbons 
(PAH's),  toted  organic  carbon,  and  grain  size  (See  Table  46). 
Concentrations  of  parameters  which  were  detected  in  control, 
reference  and  four  test  sediments  are  summarized  in  Table  47. 
Several  of  the  sediment  samples  from  Alcatraz  appear  to  have  higher 
concentrations  of  trace  metals,  pesticides,  PCB's  amd  PAH's  than  the 
reference  site.  This  is  expected  as  a  result  of  the  disposal 
activities  at  the  Alcatraz  site.  Of  greatest  concern  is  the 
concentrations  of  PAH's  in  samples  B200  and  C200.  These  samples  have 
concentrations  of  total  PAH's  of  78.65  ug/g  (dry  weight)  aind  9.51 
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ug/g  (dry  weight),  respectively.  As  discussed  earlier  in  this 
appendiix,  the  mere  presence  of  contaminants  in  the  sediment  does  not 
mean  that  a  biologically  significant  effect  will  occur  as  a  result  of 
dredging  or  disposed  of  this  material.  At  present  there  are  no 
numerical  criteria  for  eveduating  contaminant  concentrations  in 
dredged  sediments.  Consequently,  further  eveduation  in  the  form  of 
bioassay  and  bioaccumulation  tests  were  conducted. 

Water  Column  Impacts.  Suspended  paurticulate  phase  bioassays  were 
performed  to  determine  the  potential  interactions  among  multiple 
contaminants  and  the  potential  for  environmental  impacts  of  dissolved 
contaminants  as  well  as  those  associated  with  suspended 
particulates.  Although  toxicity  of  the  proposed  material  was 
significantly  greater  them  to  the  reference  (See  Table  48),  in  no 
case  was  the  sediment  toxic  to  50  percent  of  the  mysid  shrimp.  As  a 
result,  the  LC50  was  greetter  than  100  percent  concentration  of  the 
dredged  material  suspended  particulate  phase.  Survival  of  the 
flatfish  and  normal  development  of  the  oyster  larvae  was 
significantly  lower  in  the  test  materied  than  in  the  reference  and 
less  than  50  percent.  Therefore,  LC50's  (EC50's  for  the  oyster 
larvae)  were  calculated  for  each  sediment  sample  in  accordance  with 
guidance  provided  by  EPA/USACE  (1977)  and  the  Ocean  Dumping 
Regulations  (40  CFR  227.27).  Since  the  LCSO's  and  ECSO's  were  less 
than  100  percent  of  the  test  medium  it  was  necessary  to  determine 
whether  the  Limiting  Permissible  Concentration  (LPC),  defined  as  0.01 
times  the  LC50,  would  be  exceeded  at  the  disposal  site  when  mixing  is 
taken  into  account  (40  CFR  227.29  and  EPA/USACE,  1977). 

After  consideration  of  the  mixing  chat  occurs  at  the  disposal 
site,  it  was  concluded  that  no  unacceptable  water  column  impacts 
would  occur  as  a  result  of  disposal  of  material  from  the  Alcatraz 
disposal  site  at  either  of  the  proposed  ocean  disposal  sites  (IM  or 
Bl)  (See  Attachment  1).  It  should  be  noted  that  mixing  the  composite 
samples  took  approximately  30  minutes  to  prepare  the  total 
suspensions.  This  indicates  the  presence  of  a  very  cohesive  material 
that  is  unlikely  to  mix  with  other  material  or  be  easily  mixed  with 
water  during  dredging  or  disposal  operations.  Thus,  water  column 
impacts  should  be  much  less  than  observed  in  the  laboratory  tests 
where  tl.  :  total  suspensions  were  prepared.  Therefore,  the  suspended 
particulate  phase  testing  on  mysid  shrimp,  flatfish  and  oyster  larvae 
would  r^resent  a  worst  case  scenario  and  not  realistic  of  what  would 
be  likely  to  occur  in  the  field. 

Benthic  Impact.  In  order  to  assess  the  environmental  effect  of 
deposited  dredged  material,  solid  phase  animal  bioassays  wer:; 
conducted  using  the  bent-nosed  clam  (Macoma  nasuta) .  a  polychaete 
worm  (Nephtvs  caecpides) ,  eind  am  amphipod  fRhepoxvinus  abronius) . 
These  tests  measured  mortality  as  the  endpoint.  A  summary  of  solid 
phase  biocissay  data  arB  presented  in  Table  49.  None  of  the  species 
demonstrated  survival  that  was  statistically  lower  in  sediment  from 
Alcatraz  than  survival  in  the  reference  sediment.  Therefore,  it  was 
determined  that  there  is  little  concern  eibout  unacceptable  adverse 
toxicity  impacts  occurring  in  the  field. 
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In  order  to  assess  the  potential  for  contaminants  from  the 
dredged  material  to  be  bioaccumulated  in  the  tissues  of  marine 
organisms,  the  tissue  of  clams  aind  polychaete  wonns  surviving  10-day 
solid  phase  bioassays  were  analyzed  for  specified  chemical 
constituents  (See  Tables  50  and  51).  Only  the  tissue  of  the 
bent-nose  clam  was  analyzed  for  PAH's  because  bivalves  appear  to  have 
a  limited  ability  to  metabolize  and  degrade  PAH's  (Clarke  and  Gibson, 
1987).  In  genercil,  the  PAH  body  burden  is  difficult  to  measure 
because  alteration  is  induced  in  the  organism  and  the  original 
compcunds  ctoserved  in  the  sediments  may  not  be  present  in  tissues. 

Bioaccumulation  results  indicate  that  there  was  a  statistically 
higher  concentration  of  lead,  DDE,  DDD,  and  Dieldrin  in  the  tissue  of 
clams  exposed  to  sediment  from  only  one  quadrant  (not  the  same 
quadrant  for  each  constituent)  within  Alcatraz  them  in  clams  exposed 
to  the  control  sediment.  Closer  examination  of  the  bioaccumulation 
data  reveeiled  that  the  tissue  concentrations  in  the  organisms  were 
low  as  compared  to  the  concentrations  in  the  control-animals.  The 
magnitude  of  the  difference  from  the  control  is  small  reinging  from 
just  greater  them  one  to  1.5  times  the  reference  concentration. 
Furthermore,  the  tissue  concentrations  did  not  exceed  the  established 
FDA-type  limits  (see  table  1).  In  fact,  no  values  exceeded  one- tenth 
the  FDA-type  limit.  Furthermore,  the  toxicological  importance  of 
lead  is  low  (see  Table  2)  as  indicated  by  a  ranking  of  EPA  chronic 
water  quality  criteria  for  protection  of  aquatic  life  in  sea  water 
and  it  is  not  known  to  bioaccumulate  in  the  marine  environment  (Kay, 
1984).  In  addition  to  the  constituents  already  mentioned,  the 
concentration  of  eight  of  the  PAH's  in  the  tissue  of  clams  was 
significantly  higher  than  in  dams  exposed  to  the  reference  sediment 
from  quadrant  B200.  The  tissue  concentration  of  the  majority  of  the 
PAH's  was  relatively  high  as  compared  to  the  reference  level.  The 
values  exceeded  the  reference  concentration  by  a  magnitude  ranging 
from  five  to  400  times  the  reference  concentration.  Even  though 
there  eire  no  FDA-type  limits  for  these  compounds  nor  are  there  EPA 
Chronic  Water  Quality  Criteria  for  the  majority  of  these  compounds, 
this  level  of  bioaccumiiLation  is  reason  for  concern.  PAH's  can  cilter 
or  inhibit  the  develcpment  of  embryos  from  aquatic  organisms  and  have 
been  implicated  in  the  production  of  cancer  in  fish  both  in  the  field 
and  in  the  laboratory  (Clarke  and  Gibson,  1987).  Studies  by  Malins 
^  ^  (1984)  have  shown  the  prevalence  of  liver  lesions  in  fish  are 
positively  correlated  with  the  presence  of  PAH  in  sediment. 

Bioaocumulation  test  results  for  the  polychaete  worms  reveal  that 
the  concentrations  of  lead,  nickel,  DDD,  and  DDE  was  higher  in 
organisms  exposed  to  sediment  from  several  quadrants  within  Alcatraz 
than  in  those  exposed  to  the  control  sediment.  Closer  examination  of 
these  dctta  reveeiled  that  the  tissue  concentrations  in  the  organisms 
were  low  as  compeired  to  the  concentrations  in  the  reference  animals. 
The  magnitude  of  the  difference  from  the  reference  is  small  ranging 
from  less  than  two  to  five  times  the  reference  concentration. 
Furthermore,  the  tissue  concentrations  did  not  exceed  the  FDA-type 
limits  (see  Tcible  1).  In  fact  no  values  exceeded  one-fifth  the 
FDA-type  limit.  In  addition,  the  toxicological  importance  of  lead 
and  nickel  is  low  (see  Tadsle  2)  as  indicated  by  a  ranking  of  EPA 
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dircnic  wetter  quality  criteria  for  protection  of  aquatic  life  in  sea 
water  emd  they  are  not  known  to  bioaccumulate  in  the  marine 
environment  (Kay,  1984). 

In  summeury,  the  abctve  results  emd  discussion  indicate  there  is 
little  concern  that  an  unacceptable  adverse  impact  with  regard  to 
bioaccumulation  will  occur  in  the  aquatic  environment  except  for 
PAH'S  from  quadrant  B200.  Furthermore,  the  magnitude  of  the 
bioaocumulation  never  approached  an  order  of  magnitude  (10  times  the 
reference  levels)  exo^jt  for  PAH's  in  quadrant  B200  which  approached 
three  orders  of  magnitude-  An  order  of  maignitude  is  normally  used  in 
risk  assessment  to  indicate  potenticil  impacts.  Finally,  none  of  the 
bixDaccumulation  values  approached  the  established  FDA-type  limits. 

After  considering  the  eight  factor  recommended  by  Peddicord  ^ 
aL  (19861),  it  was  determined  that  the  bioaccumulation  and  toxicity 
test  results  from  Alcatraz  indicate  that  there  is  little  concern  that 
unaoc^jtable  impacts  would  occur  in  the  field  as  a  resiilt  of  disposal 
of  material  with  the  exception  of  area  B200.  Even  though  area  C200 
did  not  show  significant  bioaocumulation  of  PAH's  or  toxicity  in  the 
solid  phase,  there  is  still  some  reason  for  concern  since  the 
concentration  of  PAH's  in  the  area  was  9.5  ug/g  dry  weight  and  the 
total  organic  carbon  content  was  relatively  low.  Based  on  the  above 
information,  it  is  apparent  that  dredged  material  from  area  B200  is 
not  acceptable  for  unrestricted  open  water  disposal.  To  be 
acc^rtable  for  open-water  disposal,  this  material  must  be  isolated 
from  the  marine  environment-  This  may  be  achieved  by  covering  this 
sediment  with  acceptable  material  so  that  bottom  dwelling  organisms 
cannot  live  and  feed  in  and  on  this  materiad.  An  environmentally 
conservative  approach  would  be  to  dispose  of  material  from  B2  00 
first,  then  material  from  C200  and  finally,  covered  by  other  clean 
material.  If  these  restrictions  are  followed  for  material  from  these 
two  cureas,  unacceptable  adverse  impacts  would  not  be  expected  to 
occur  as  a  result  of  their  disposal  in  the  marine  environment. 

The  San  Francisco  District  is  currently  planning  studies  to 
determine  the  extent  of  the  contamination  and  its  location  in  the 
Alcatraz  mound. 
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TABLE  1 

ACTION  LEVELS  AND  MAXIMUM  CONCENTRATION  OL  CONTAMINANTS 
IN  AQUATIC  ORGANISMS  fOR  HUNAN  CONSUMPTION 


P'lMi . I  Lt  ,il  (19UG). 


TABLE  2 

Ranking  of  To}dcx)logiccLL  Importance  of  Contaminants 
Based  on  EPA  Chronic  Water  Quality  Criteria  for 
Protection  of  Aquatic  life  in  Sea  Water 


Rank 

Criteria  Ranae 
ug/1 

Contaminant*' 

4 

0.001-0.01 

ror 

Dieldrin 

Endrin 

Heptachlor 

Endosulfan 

3 

0.01-0.1 

Mercury 

PCB 

dilordane 

2 

1-10 

Copper 

Lead 

Nickel 

Cadmium 

1 

10-100 

Chronium  (Hex) 
Selenium 

Zinc 

*  Within  each  rank,  contaminants  are  listed  in  order  of  increasing 
criterion  values . 


Source;  Peddiccrd,  ^  1986 


TABLE  3 

SEDIMENT  OORE  DDCATIOIS  AND  DEPTH 
OAKLAND  INNER  AND  OUTER  HARBORS 


OAKLAND  INNER  HARBOR 


Core 

Location 

Station  Core 

Identification  N.  Latitude 

W.  Lonaitude 

Core  Lenoth 

Oakland 

Ol-l-aa* 

37°48'13.9" 

122°20'37.4" 

9' 

Inner  #1 

Ol-l-b 

5.2" 

10.2" 

28' 

OI-l-cc 

2.2" 

1.1" 

26' 

Ol-l-d 

47 '48.1" 

19'22.2" 

4' 

Ol-l-e 

41.9" 

18 '53. 6" 

6' 

Oakland 

OI-2-a 

37°47'40.9" 

122°18'38.6" 

6' 

Inner  #2 

OI-2-b 

40.2" 

33.7" 

14' 

0I-2-CC 

35.8" 

27.1" 

t 

OI-2-dd 

34.6" 

17 '56. 3" 

13' 

OI-2-e 

27.7" 

57.4" 

13' 

OI-2-f 

35.1" 

48.0" 

13' 

OI-2-g 

32.2" 

42.1" 

9' 

Oakland 

OI-3-aa 

37°47'34.2" 

122°17'29.6" 

7' 

Inner  #3 

OI-3-b 

32.3" 

20.8" 

12' 

0I-3-CC 

30.6" 

16.4" 

9' 

OI-3-dd 

40.5" 

19.5" 

19' 

OI-3-ee 

41.5" 

16'47.5" 

26' 

OAKLAND  OUTER  HARBOR 

Oakland 

00-1-a 

37°48'  6.7" 

122°21'  1.2" 

'k.'k 

Outer  #1 

00-1-bb 

19.9" 

20'53.8" 

10' 

00-1-cc 

49.5" 

19'43.2" 

14' 

00-1-d 

51.9" 

31.9" 

23' 

00-1-ee 

39.4" 

20.2" 

13' 

Oakland 

00-2-a 

37°48'14.3" 

122°21'10.7" 

11' 

Outer  #2 

00-2-b 

12 . 1" 

4.8" 

4' 

00-2-c 

23.4" 

20'36.4" 

5' 

00-2-d 

38.4" 

7.8" 

4' 

00-2-e 

43.7" 

19'39.7" 

5' 

00-2-f 

45.2" 

24.8" 

6' 

00-2-g 

39.8" 

24.6" 

14' 

00-2-h 

58.3" 

5.7" 

9' 

00-2-i 

49'  6.2" 

18 '57. 5" 

6' 

00-2-j 

14.9" 

36.7" 

9' 

*Core  locations 

identified  by  double  Icwer  case 

letters  were  sampled  in 

duplicate  to  provide  sediment  for  chemiccil  analysis. 

Depth  at  location  00-1-a  exceeded  project  depth  -  no  s-Jtple  was 
collected. 
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sarTf)les  with  a  high  value  of  8  ppb.  DOE  was  detected  in  A  sanples  with  a  high  value  of  3. A  ppb.  DDT  was  detected  in 
1  sample  with  a  value  of  2  ppb.  All  other  values  were  below  level  of  detection. 
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ELUIRIAIE  CHENISIRV  FOR  OAKLAND  HARBOR 
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TABLE  6 

SUMMARY  OF  BIOASSAY  RESULTS 
Technical  Evaluation 


Oakland  Inner 

Oakland 

Outer 

TEST  DESCIPTION 

1 

2 

3 

1 

2 

SUSPENDED  PARTICULATE  PHASE  BIOASSAYS 

Acanthomvsis  sculota  Cmysid  shrine) 

ns 

ns 

ns 

ns 

ns 

Ci tharicththvs  stigmacus  (Soeckled  sanddab) 

ns 

ns 

• 

* 

« 

Hvtilus  edulis  (rrussel  larvae) 

* 

ns 

ns 

ns 

« 

SOLID  PHASE  I  BIOASSAYS 

Acanthomvsis  sculota  (mvsid  shrimo) 

ns 

ns 

ns 

ns 

ns 

Macoma  nasuta  (bent-nose  clam) 

ns 

ns 

ns 

ns 

ns 

Neohtvs  caecoides  (oolvchaete  wonn) 

• 

* 

« 

• 

« 

SOLID  PHASE  II  BIOASSAYS  -  Rheooxvnius  abronius  (amchiood) 

Survival 

« 

• 

« 

• 

* 

Emeroence 

ns 

ns 

ns 

ns 

ns 

Reburial 

ns 

ns 

ns 

ns 

ns 

3IQACCUMULATI0M  •  Macoma  nasuta  (bent-nose  clam) 

Ca<lnium 

ns 

ns 

ns 

ns 

ns 

Chromiun 

• 

• 

« 

• 

« 

Copper 

ns 

ns 

ns 

ns 

ns 

Lead 

« 

« 

» 

ns 

9 

Mercury 

ns 

ns 

ns 

ns 

ns 

Si Iver 

ns 

ns 

ns 

ns 

ns 

Zirx: 

ns 

« 

ns 

« 

Chlorinated  Pesticides  and  PCB's 

• 

ns 

ns 

ns 

ns 

Petroleum  Hydrocarbons 

ns 

ns 

ns 

ns 

ns 

BIOACCUMULATION  -  Neohtvs  caecoides  (oolvchaete  worm) 

Cactniue 

ns 

ns 

ns 

ns 

ns 

ChromiLTi 

ns 

ns 

ns 

ns 

ns 

Copper 

ns 

ns 

ns 

ns 

ns 

Lead 

ns 

ns 

ns 

ns 

ns 

Mercury 

ns 

ns 

ns 

ns 

ns 

Si  Iver 

ns 

ns 

« 

* 

ns 

Zinc 

ns 

ns 

ns 

ns 

ns 

Chlorinated  Pesticides  and  PCB's 

ns 

ns 

ns 

ns 

ns 

PetroleLin  Hydrocarbons 

ns 

ns 

ns 

ns 

ns 

ns  indicates  statistically  non-significant  result 

(alpha 

=  0. 

.05) 

*  indicates  statistically  significant  results  (alpna  =  0.05) 
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SUSPENUKD  PAKTICUI-ATE  PJtASE  blOASSAY 


SUSPENDED  PARTICUIJVTE  PHASE  BIOASSAY 
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SUSPENDED  PARTICU1.ATE  PHASE  BIOASSAY 
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Control  2  100  100  100  100  100 

3  100  100  100  100  100 


SOLID  PHASE  BIOASSAY 
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Indicates  significant  mortality  as  compared  with  reference  sediment. 


SOLID  PHASE  BIOASSAY 
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Indicates  significant  mortality  as  compared  with  reference  sediment. 


SOI.  ID  I-llASt  blOASSAY  II 
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JTANDAK)  S«Vl  0«NI^*0  IN  INOUS  U  S  JT/>©A«)  JJtVf  NUMURS  HYDSOlAmi 

I  1  5  >V»  I  Vt  VS  H  J  4  «  •  ID  14  lA  20  }0  40  50  70  WO  UO  200 


liflAUS  Wfi5  KAU  KO  1341.  If62 


JTaNOAKD  SrtVl  C>ffNI^Ki  IN  INCMIS  U  S  STA>«>AliD  SJITVl  NUMtJtt 

I  3  2  >V^  I  U  W  H  1  4  6  ■  Ip  U  16  20  30  40  SO  70  too  UO  200 


OAKI  ANU  INHI  K  liARHUK  ARLA 


OWNING  INCHU  U  S  SIAMOAKD  SlfVt  NimiBS  HYDfiOMSTtl 

H  W  1  4  6  •  Ip  14 14  30  30  40  SO  70  100  140  300 


lAl;l  l 


Variance  0.01145  0.00467  0.00383  0.00298  0.00072  0.00347 


significant  result  at  alpha 


\m[ 


**  indicates  statistically  significant  result  at  alpha  =  0.01 


lAllIL  30 


Variance  0,00113  0.00153  0.00013  0.000A7  0.00003  0.00032 


ar lance 


blOACCUMULATION  DATA 
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indicates  statistically  significant  result  at  alpha  “  0.05 


I  Alii  f 


blUACCUMUl-ATION  DATA 


66 


BlDAC'.CUMUl.ATION  UA'l  A 


TABLL  JH 


Variance  0.000530  0.000120  0.000020  O.OOOOaO  0.000630 


indicates  statistically  significant 


Variance  17.30  5.30  21.80 


[AlilL  4L' 


Variance 


OAKLAND 
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FIGURE  9:  SEDIMEMT  CORE  EOCATIOMS  ALCATRAZ  DISPOSAL  AREA 
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TABLE  45 

Bulk  Sediment  Chemistry  for  Alcatraz 


Values  reported  with  a  minus  sign  after  them  are  less  than  the  reported  value. 

Includes  Aldrin,  Oieldrin,  Chlordane  and  related  caiipoirKjs,  DDT  aixi  derivatives,  trxit  in,  HCH,  arvd  loxaphene. 
N<jne  detected  (Deicciion  Limit  -  0.05  ug/kg) 


TABLE  46 

PARAMETERS  FOR  WHICH  TISSUE  AND  SEDIMENT  ANALYZED 
AT  ALCATRAZ  DISPOSAL  SITE 


Parameter 


Sediment 


T i ssue 

Clams  Worms 


Antimony  x 
Cadnium  x 
Copper  X 
Lead  X 
Mercury  x 
Nickel  X 

A L dr  in  x 
a-8HC  X 
O-BHC  X 
g-BHC  X 
y-8HC  X 

Ch I ordane  x 
4,4' -DDD  X 
h,4'-0DE  X 
4,4' -DDT  X 
Dieldrin  x 

Endosulfan  I  x 
Endosulfan  ti  x 
Endosulfan  Sulfate  x 
Endrin  x 
Endrin  Aldenyde  x 

Heptachlor  x 
Heptachlor  epoxide  x 
Toxaphene  x 

PCS- 1016  X 
PCS- 1231  X 
PCS- 1232  X 
PCS- 1242  X 

PCB-1248  X 
PCB-1254  X 
PC3-1260  X 

Acenaphthene  x 
Acenaphthylene  x 
Anthracene  x 
Benzol  a) anthracene  x 

Benzolajpryrene  x 
Senzolb) fluoranthene  x 
aenzolghi Jperylene  x 
Benzol k) fluoranthene  x 

Chrysene  x 
D i benzol  a, h) anthracene  x 
Fluoranthene  x 
Fluorene  x 

Indeno  11,2,3  cdjpyrene  x 
Naphthalene  x 
Phenanthrene  x 
Pyrene  x 

Total  Organic  Carbon  x 
Grain  Size  x 


X 

X 

X 

X 


X 


X 

X 

X 

X 


A 


A 

X 


X 

X 

X 


X 

X 

X 


X 


X 

X 


X 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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TABLE  47 


SUMHARY  OF  SULK  SEDIMENT  DATA* 
ALCATRAZ  DISPOSAL  AREA  (NOVEMBER,  1987) 


Concentrat ion  <ug/g  dry  weight) 


Parameter 

Control  Reference 

A200 

S200 

C200 

0200 

Antimony 

0. 18 

0,23 

0.26 

0.34 

0.28 

0.26 

Cacteium 

0.65 

0.92 

1.05 

1.61 

1.27 

1 .30 

Copper 

7.81 

7. .,3 

35.2 

47.2 

40.9 

42.7 

Lead 

6.54 

9.00 

29.6 

38.3 

32.7 

39.5 

Mercury 

0.013 

0.022 

0.17 

0.34 

0.30 

0.27 

s i ckel 

37.9 

41 .3 

36.3 

95.9 

36.5 

88.9 

Chlordane 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.006 

4,h'-00D 

<0.001 

<0.301 

0.095 

0.005 

0.003 

0.008 

4,4' -DOE 

<0.001 

<0.001 

0.002 

0.002 

0.001 

0.002 

4.4' -DOT 

<0.001 

<0.001 

0.082 

0.011 

0.004 

<0.001 

Di eldr’n 

<0.001 

<0.001 

0.004 

<0.001 

<0.001 

<0.001 

PCS- 1260 

<0.020 

<0.020 

0.025 

0.054 

0.12 

0.053 

Acenaphthene 

<0.005 

<0.005 

0.046 

0.27 

0.017 

0.013 

Acenaphthylene 

<0.005 

<0.005 

0.025 

2.49 

0.051 

0.022 

Anthracene 

<0.005 

<0.005 

0.051 

2.28 

0.20 

0.095 

3en20( a ) anthracene 

<0.010 

<0.010 

0.11 

2.72 

0.46 

0.20 

Benzol  a) pyrene 

<0.020 

<0.020 

0.18 

4.51 

0.88 

0.37 

Ben20(b)f luoranthene  <0.020 

<0.020 

0.21 

5.05 

0.84 

0.42 

3enzo(ghi )perylene 

<0.020 

<0.020 

0.16 

3.97 

0.82 

0.30 

Benzo(k)f luoranthene  <0.020 

<0.020 

0.076 

1.33 

0.28 

0.13 

Ch  rysene 

<0.010 

<0.010 

0.12 

2.95 

0.57 

0.23 

0ibenzo(a,h)anthracene  <0.020 

<0.020 

0.039 

0.44 

0.09 

0.062 

Fluoranthene 

<0,010 

<0.010 

0.21 

13.0 

1.70 

0.49 

F 1 uorene 

<0.005 

<0.005 

0.019 

0.85 

0.062 

0.040 

Irx)erK3( ,  ,3-cd)pyrene  <0.020 

<0.020 

0.13 

3.44 

0.76 

0.25 

Naptha lene 

<0.020 

<0.020 

0.26 

6.05 

<0.020 

<0.020 

Phenanthrene 

<0.005 

0.008 

0.14 

14.2 

0.81 

0.26 

Pyrene 

<0.010 

0.013 

0.31 

15.1 

1.95 

0.06 

Total  Organic 

0.11 

0.25 

0.68 

0.99 

0.73 

0.73 

Carbon  <S) 

Sard  (X) 

97.5 

24.4 

49.9 

30.3 

41.6 

49.3 

Silt  (X) 

0.6 

21.9 

22.4 

32.0 

25.5 

21.1 

Clay  (X) 

1 .9 

3.7 

27.7 

37.7 

32.9 

29.6 

*  This  is  a  suimary  of  detected  values.  All  other  parameters  were  ixxjetectsa 
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TABLE  49 

SUMMARY  OF  SOLID  PHASE  BIOASSAY  RESULTS 
AKATRAZ  DISPOSAL  AREA 


Sample 

Mean 

Amphioods^ 

Percent  Survival  +  S.D.^ 

-  Clams 

Worms^ 

Control 

19.2i0.4 

19.4+0.5 

19.0^0.7 

Reference 

13.2+0.3 

17.8+1.1 

17.8+1.9 

A200 

16.6rl.7 

19.0+0.7 

17.4^3.0 

B200 

15.0+2.9 

18.6+1.5 

17.2+1.1 

C200 

15.6+1.8 

19.2+1.3 

19.0+1.4 

D200 

16.0+1.6 

18.6+1.3 

19.0^0.7 

a.  rF=5,  a  value  of  20.0  =  100%. 

b.  Analyses  of  variance  indicated  no  statistically  significant  (P<0.05) 
difference  in  survived  between  reference  and  test  sediments  for  each 
species  tested. 


ParancttTb  with  concentrations  greater  in  the  test  scdinicnis  than  in  the  control. 


Mixing  Zone  Calculations 

1.  Interpretation  of  liquid  phase  chemiccil  test  data  (elutriate 
data)  and  suspended  partixkilate  phase  data  requires  an  analysis  of 
mixing  and  dilution  after  disposal  (40  CFR  227.13  of  the  Ocean 
Dumping  Regulations  and  40  CFR  230.61  of  the  regvilations  implementing 
Section  404b(l)  of  the  Clean  Water  Act).  The  implementing  guidemce 
states  that  dredged  matericil  may  be  considered  environmentally 
acceptable  if  bioassay  and  elutriate  results  indicate  that  the 
limiting  permissible  concentration  (LPC)  will  not  be  exceeded 
(40  CFR  227.27).  The  LPC  of  the  liquid  phase  (elutriate)  is  that 
concentration  at  which  none  of  the  constituents  of  concern  will 
exceed  the  applicable  water  quality  criteria  after  allowance  for 
initial  mixing.  The  LPC  of  the  suspended  particulate  phase  is 
defined  at  the  concentration  that,  after  initial  mixing,  will  not 
exceed  a  toxicity  threshhold  of  0.01  of  the  acutely  toxic 
concentration  (.01  times  the  EC  50). 

2.  The  release  zone  method  as  described  in  40  CFR  227.29  and  in  the 
point  EPA/COE  Implementation  Manual  (1977),  can  be  used  to  estimate 
the  initicil  mixing  dynamics  of  dredged  material  disposal.  The 
release  zone  method  asssumes  that  the  liquid  and  suspended 
particulate  phases  of  the  dredged  material  are  evenly  distributed  at 
the  end  of  the  4-hcur  initial  mixing  period.  The  zone  is  distributed 
over  a  column  of  water  bounded  on  tire  surface  by  a  loci  of  points 
constantly  100  meters  from  the  perimeter  of  the  disposal  barge, 
beginning  at  the  first  moment  in  which  dumping  commences,  end  at  the 
last  moment  (the  release  zone)  and  extending  to  the  disposal  site 
bottom,  thermocline  or  halocline  if  one  exists,  or  to  a  depth  of  20 
meters,  whichever  is  sheillower.  A  depth  of  14  meters  is  used  for 
disposed  at  Alcatraz?  a  depth  of  20  meters  is  used  for  disposal  in 
the  ocean. 

3.  The  disposal  barge  to  be  used  is  54  m  long,  14  m  wide,  and 
carries  a  volume  of  2294  m^  of  dredged  material.  During  disposal 
at  Alcatraz,  the  barge  is  nonticiily  moving  at  about  1  m/sec.  Because 
precise  placement  of  dredged  material  is  required  to  ensure  the 
success  of  capping,  the  barges  will  be  stationary  during  disposal. 
Approximately  20  seconds  is  required  for  complete  evacuation  of  the 
barge.  The  volume  of  the  initial  mixing  zone  (Vj^^)  is  calculated 
from  the  formula: 

Vjjj  =  3.1416{100)^d  +  200ud  +  (200  +  w)  (ut+1)  d 

where  d  =  d^jth  (20  m  for  ocean  disposal;  14  m  for  Alcatraz 
Disposal) 

w  =  width  of  disposal  barge  (11  m) 

1  =  length  of  the  disposal  barge  (54  m) 

u  =  speed  of  disposal  barge  (0  m/s  for  ocean  disposal; 
1  m/s  for  Alcatraz  Disposal) 

t  =  elapsed  time  during  discharge  (20  sec) 
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Thus,  Vjjj  =  676,540  for  Ocean  Disposal;  Vjjj  =  687,000  for 
Alctraz  Disposal. 

4.  The  following  calculations  are  required  to  determine  whether  the 
applicable  water  queility  criteria  will  be  exceeded  as  a  result  of 
disposal  of  material  from  Oakland  Harbor  at  Alcatraz  or  in  the  ocean: 

a.  The  dilution  factor  D,  the  amount  by  which  ^he  liquid  phase 
must  be  diluted  bo  meet  the  water  qucLLity  criteria,  can  be  determined 
by  the  following  equation: 

D  =  (Ce  -  Cg)  /  (Cg  -  Cg) 

where  Cg  =  liquid  phase  concentration  of  the  constituent  of 
interest 

Cg  =  water  quality  criteria  for  the  constituent  of 
interest 

Cg  =  ambient  disposal  site  water  concentration  of 
constituent  of  interest 

b.  The  volume  of  the  liquid  phase  can  be  determined  by  the 
following  equation: 

^w  =  [(Pb  '  Pd)  /  (Pw  -  Pd))  (^t) 

where  Pj^  =  bulk  density  (1.5  for  ocean  disposal;  1-3  for 
Alcatraz  Disposal 

=  particle  density  (2.6) 

P^  =  density  of  liquid  phase  (1.0) 

Vrj,  =  total  volume  of  disposal  vessel  (2294  m^) 

Thus,  =  1,577^  for  ocean  disposal;  =  1,864  m^  for 

Alcatraz  Disposal. 

c.  The  volume  of  disposal  site  water  required  to  dilu  e  the 
discharged  liquid  phase  to  acceptable  levels  can  be  found  using  the 
equation: 


Vol  =  DV^ 


The  volume  must  be  calculated  for  each  constituent  that  exceeded  the 
applicable  State  Water  Queility  Objective.  Calculation  for  each 
constituent  is  presented  below: 


Constituent  Cg  Cg 


£a 


Volume 

(ocean  Volume 

D  disp)  fAlc  Disp) 


Copper 

Zinc 

Mercury 


60  mg/1  50 
300  mg/1  170 
3.3  mg/1  1.4 


mg/1  10  mg/1 
mg/1  2  mg/1 
mg/1  0.5  mg/1 


0.25  394 

0.77  1,214 

2.1  3,312 


m^  525  m^ 
m^  1,620  m^ 
m^  4,400 


*1 


since  the  volume  of  disposcLL  site  water  necessary  to  dilute  the 
discharged  liquid  phase  of  material  from  Oakland  Harbor  is  much 
smaller  than  the  volume  of  the  initial  mixing  zone  in  all  cases,  the 
LPC  would  not  be  exceeded. 

c.  In  order  to  determine  whether  the  LPC  of  the  suspended 
particulate  phase  will  be  exceeded,  additional  calculations  are 
necessary.  The  volume  of  suspended  particulate  phase  contained  in 
the  disposal  vessel  must  now  be  determined.  Since  it  is  impractical 
to  ccilculate  the  volume  directly,  the  environmentally  protective 
assumptions  are  made  that  all  silt  and  clay-sized  particles  are 
contained  in  the  suspended  particulate  phase  and  that  they  would 
remain  in  suspension  during  the  4-hour  initial  mixing  zone.  The 
volume  of  suspended  particulate  phase  in  the  discharge  (Vgp)  can  be 
calculated  as: 

'^sp  =  (^T  ~  Vw)(Pc  + 

Where:  v^  =  Total  volume  of  discharge  vessel  (2294  m^) 

v^  =  Volume  of  liquid  phase  in  the  discharge 
(calculated  below) 

=  Percent  clay  in  the  dredged  material 

Pg  =  Percent  silt  in  the  dredged  material 
The  volume  of  the  liquid  phase  in  the  discharge  can  be  calculated  as: 

'"w  =  (^b  ■  ^d^^T  / 

Where:  Pj^  =  Bulk  density  (1.5) 

P|^  =  Particle  density  (2.6) 

Pj^  =  Density  of  liquid  phase  (1.0) 

v^  =  Total  volume  of  discharge  barge  (2294  m^) 
Thus,  v^  =  1,864  m^ 

The  volume  of  suspended  particulate  phase  material  at  the  disposal 
site  after  initial  mixing,  as  a  percentage  of  the  volume  of  the 
initial  mixing  zone  (C^p),  is  calculated  as  follows: 

Csp  =  (Vsp/Vin)(100) 

Where:  v  =  volume  of  suspended  particulate  phase  in  the 
discharge  (calculated  below) 

Vjji  =  volume  of  the  initicil  mixing  zone  (67  6,54  0  m^) 
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C_  must  be  cailculated  for  each  of  the  Alcatraz  sample  areas  and 
compared  to  the  LPC  (.01  times  LC50  or  EC50)  in  each  of  the  two 
species  (flatfish  and  oyster  larvae).  These  data  are  presented  in 
the  table  below: 


Percent 

Percent 

LPC 

LPC 

Samole  Area 

Silt 

Clav 

-S£ 

.05% 

fflatfishl 

fOvster  Larvael 

ALC-A200 

22.4 

27.7 

0.69% 

0.78% 

ALC-B200 

32.0 

37.7 

.07% 

0.66% 

0.60% 

ALC-C200 

25.5 

32.9 

.06% 

0.81% 

0.80% 

ALC-D200 

21.1 

29.6 

.05% 

0.68% 

0.23% 

Since  C  is  less  than  the  LPC  in  each  case,  no  unacceptable 
adverse  rater  column  impacts  are  expected  as  a  result  of  disposal  of 
material  from  Alcatraz  in  the  Ocean. 


Appendix  A 


Water  and  Sediment  Quality 


Attachment  2 
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Tissue  Chemistry  Quality  Assurance  Date  Summary 
Oakland  Inner  and  Oakland  Outer 
Constituent  iSoike  Recovery^  %  Precision^ 

Clam  Tissue 


Cadmium 

92 

20.3 

Chromium 

133 

5.0 

Copper 

86 

11.0 

Lead 

87 

11.7 

Mercury 

101 

7.0 

Silver 

94 

0 

Zinc 

95 

9.0 

Petroleum  Hydrocarbons 

64 

ND 

Chlorinate  Pesticides 
(DDE  only) 

QA  data  not  found 

Worm  Tissue 

Cadmium 

95 

21.3 

Chromium 

136 

7.7 

Copper 

93 

11.0 

Lead 

108 

21.3 

Mercury 

107 

47.3 

Silver 

93 

0 

Zinc 

127 

4.3 

Petroleum  Hydrocarbons 

55 

ND 

Chlorinated  Pesticides  QA  data  not  found 
(DDE  only) 

^  %  spike  recovery  is  a  measure  of  analytical  accuracy  and 
represents  the  percent  of  added  analyte  recovered  for  each 
constituent. 

Precision  is  a  measure  of  agreement  between  replicate 
analyses,  expressed  as  the  percent  variation  of  the  analytical 
results  from  the  mean  of  all  analytical  results  for  that 
constituent. 

ND  indicates  that  the  constituent  was  not  detected  in  our 
analyses. 
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APPENDIX  B 


DREDGING  EQUIPMENT  AND  METHODS 


APPENDIX  B 


DREDGING  EQUIPMENT  AND  METHODS 


Dredges  can  be  classified  into  two  main  categories:  mechanical 
and  hydraulic.  Mechanical  plants  consist  of  bucket,  dipper, 
dragline,  and  clamshell  (or  grapple)  dredges.  Hydraulic  equipment 
consists  of  the  plain  suction  pipeline,  cutterhead  pipeline,  side 
casting  hcpper  and  self-propelled  hopper  dredges.  (Reference  Figures 
B-1  thru  B-4)  In  San  Francisco  Bay,  excavation  is  normally 
accomplished  with  either  the  bucket  clamshell  dredge,  hydraulic 
cutterhead  dredge  or  self-propelled  hopper  dredge.  The  following 
paragraphs  briefly  describe  the  operations  of  each  of  these  three 
pieces  of  equipment  as  they  relate  to  typical  dredging  work  in  San 
Francisco  Bay. 

The  bucket  clamshell  dredge  resembles  a  derrick  mounted  on  a  barge. 
The  bucket  is  lowered  and  raised  by  cables  from  a  swinging  boom  and 
is  placed  in  the  "cut"  by  moving  the  boom  vertically  and 
hori2ontally.  The  buckets  are  emptied  into  a  scow,  with  bottom  dump 
capability,  for  tug  transport  to  the  selected  aquatic  disposal  site. 
This  dredging  equipment  is  best  suited  for  dredging  soft  cohesive 
matericLL  in  confined  areas  such  as  near  piers  and  docks.  Other 
advantages  etre  the  ability  to  operate  at  almost  any  depth  and  to  work 
continuous  even  with  long  scow  haul  distances.  Slow  excavation  is 
the  chief  limitation  of  this  dredge. 

The  hydraulic  cutterhead  dredge  sucks  up  the  material  through  a  pipe. 
Attached  to  the  intake  of  the  suction  pipe  is  a  rotating  cutter  which 
is  shaped  like  a  basket  and  equipped  with  sharp  teeth  in  order  to 
loosen  and  agitate  the  bottom  material.  The  material  is  drawn  into 
the  suction  pipe  by  a  centrifugal  pump.  The  depth  of  "cut"  is 
controlled  by  lowering  or  raising  the  hinged  ladder  and  suction  pipe 
while  horizontal  control  of  the  "cut"  is  achieved  with  swing  lines 
moving  the  dredge  in  an  arc.  The  cutting  and  suction  introduces 
additioneil  water  to  the  system  in  a  ratio  of  appoximately  1  part 
sediment  to  4  parts  water.  This  slurry  is  pumped  through  the 
pipeline  to  either  a  land  disposal  site  or  to  a  dump  scow  for  tug 
transport  to  am  aquatic  disposal  site.  The  main  advantage  of  the 
hydraulic  cutterhead  dredge  is  its  high  production  rate. 

The  self-prcpelled  hopper  dredge  is  a  trailing  suction  dredge  which 
hydraulically  lifts  bottom  sediments,  collects  and  concentrates  these 
sediments  in  onboeiid  hoppers,  aind  transports  the  sediments  to  the 
aquatic  disposed  site  where  it  is  released  through  the  bottom  of  the 
vessel.  The  vessel  usually  heis  port  amd  starboard  suction  pipes  to 
which  dragheads  aire  attached.  The  dredged  sediment  is  moved  through 
pumps  and  discharged  into  the  vessel's  hoppers  as  a  mud -water 
slurry.  After  the  hoppers  have  been  initially  filled,  pumping 
continues  a  short  time  in  order  to  displace  water  and  increase 
sediment  density  for  an  economic  load.  As  a  result  of  the  additional 
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pumping,  the  excess  sediment-laden  water  overflows  the  hoppers  and 
discharges  through  the  bottom  of  the  dredge.  The  main  advantages  of 
the  self -propelled  hopper  dredge  are  its  ability  to  operate  in  rough, 
open  waters  and  high  production  rate.  The  limitation  of  a 
self-prcpelled  hopper  dredge  is  that  production  is  interrupted  during 
transport  and  disposal  operations; 
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OPERATIONAL.  SKE'I-Ofl  OP  HOPPER  ORL-DGE 


APPENDIX  C 


The  U.S.  Army  Corps  Of  Engineers,  San  Francisco  District 
Consistency  Determination  On  The 
Oakland  Harbor  Deep-Draft  Navigation  Improvements  Project 
(BCDC  Consistency  Determination  No.  CN  12-87) 


This  Consistency  Determination  has  been  prepared  in  compliance 
with  the  Coastal  Zone  Management  Act  of  1972,  Section  307  (Title  16, 
U.S.C.  Section  1456(c),  which  states  that  Federal  actions  must  be 
consistent  with  State  coastail  management  programs  to  the  maximum 
extent  practicable.  Sections  of  the  ^proved  San  Francisco  Bav  Plan, 
the  progreim  managing  this  area  under  the  State  of  California  Coastal 
Management  Program,  appliccible  to  the  Oakland  Harbor  Deep-Draft 
Navigation  Improvements  Project  are  Bav  Plan  policies  on  Fish  and 
Wildlife;  Water  Pollution;  Dredging;  and  Ports. 

Project  Description  (Reference  Exhibits  A,  B,  C,and  D) 

The  specific  improvements  to  be  undertaken  within  BCDC's 
jurisdiction  include  the  following: 

The  Port  of  Oakland  consists  of  an  Outer  Harbor,  a  Middle  Harbor, 
and  an  Inner  Harbor.  The  entrance  channel  to  the  Outer,  Middle,  and 
Inner  Harbors  is  known  as  the  Bar  Channel. 

Oakland  Outer  Harbor  includes  the  Oakland  Bar  Channel,  an  Outer 
Harbor  Entrance  Channel,  an  Outer  Harbor  Turning  Basin  Reach,  and  the 
North  End  Reach.  The  proposed  plan  of  improvement  for  Oakland  Outer 
Harbor  is  to  deepen  the  existing  3.4  mile  Outer  Harbor  Channel  from 
35  feet  below  mean  lower  low  water  (MLLW)  to  42  feet  below  MLLW,  and 
to  relocate,  deepen,  and  enlarge  the  turning  basin. 

Oaklcind  Inner  Harbor  is  8.5  miles  long  and  includes  an  Inner 
Harbor  Entrance  Reach,  an  Inner  Harbor  Reach,  the  Brooklyn  Basin 
Readi,  Pcirk  Street  Reach  and  a  Tidal  Canal  that  connects  with  San 
Leandro  Bay  at  Project  Mile  8.5.  The  proposed  plan  of  improvement 
for  Oakland  Inner  Harbor  is  to  deepen  approximately  4  miles  of 
channel  between  the  Entrance  Channel  Reach  and  the  Clay  Street  Pier 
from  35  feet  below  MLLW  to  42  feet  below  MLLW.  Also,  the  channel 
will  be  widened  at  the  Inner  Harbor  Entrance,  at  Project  Mile  3  of 
the  Inner  Harbor  Channel,  auid  at  the  upper  project  terminus.  In 
addition,  a  turning  basin  will  be  constructed. 

An  estimated  7.0  million  cubic  yards  (cys.)  of  material  will  be 
dredged  from  the  Ocikland  Harbor  De^-Draft  Navigation  Improvements 
Project.  Of  the  estimated  7.0  minion  cys.  of  required  dredging,  the 
Federal  portion  of  the  project  is  estimated  at  6.5  million  cys.  and 
the  non-Federal  local  sponsor  (i.e.  the  Port  of  Oakland)  portion  is 
estimated  at  0.5  million  cys.  The  estimated  7.0  million  cys.  of  "new 
work"  dredged  materieil  will  be  disposed  at  a  U.S.  Environmental 
Protection  Agency  (EPA)  /  U.S.  Army  Corps  of  Engineers  approved 
open-water  ocean  site  located  outside  the  jurisdiction  of  BCDC  ard 
the  Cal  if omia  Coastal  Commission.  Annucil  maintenance  dredging 
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quantities  following  the  navigation  improvements  to  Oaklcind  Harbor 
are  estimated  to  be  600,000  cubic  yards.  The  current-  BCDC  Letter  of 
Agreement  for  CCTisistency  Determination  No.  13-85  (issued  March  6, 
1986,  as  amended  through  September  15,  1987)  reflects  an  Oaklcind 
Harbor  annual  maintenance  dredging  quantity  of  500,000  cubic  yards. 
By  separate  transmittal,  the  Corps  will  request  Consistency 
Determination  No.  13-85  be  amended  to  reflect  -the  estimated  einnual 
meiintenance  dredging  quantity  increase  of  100,000  cubic  yards. 

Of  the  estimated  tctal  7.0  million  cys.  of  required  dredging,  an 
initial  estimated  0.5  million  cys.  of  dredging  in  the  Inner  Harbor  is 
proposed  to  be  completed  by  June  4,  1988  in  order  to  provide  a  safe 
navigable  channel  for  the  first  arrival  of  the  new  generation 
container  ship.  The  initial  estimated  0.5  million  cys.  of  dredging 
r^resents  an  Inner  Harbor  channel  de^sening  from  -35  feet  MLLW  to 
-38  feet  MLLW,  cis  shown  in  Exhibit  C.  (It  is  noted  -that  the  Port  of 
Oakland  has  submitted  a  permit  application  to  BCDC  for  the  dredging 
of  560,000  cys.  of  material  from  the  Inner  Harbor.  The  Port's  BCDC 
application  and  the  Corps's  proposed  initial  estimated  0.5  million 
cys,  of  Inner  Hcirbor  dredging  are  the  same  proposal.  The  Corps 
understands  that  the  Port  has  submitted  the  application  to  BCDC  in 
order  to  better  ensure  project  construction  approval  in  the  time 
frame  necessary  for  implementation  of  a  -38  foot  MLLW  channel  to 
accommodate  the  new  generation  container  vessel  scheduled  arrival  of 
June  8,  1988.) 


Project  Need  And  Purpose 

The  Port  of  Oakland  is  a  complete  transportation/distribution 
center  with  access  to  modem  marine  terminals  specializing  in 
containerized  shipments.  This  world  class  port  is  -the  largest  on  San 
Francisco  Bay  eind  one  of  the  largest  container  ports  on  the  west 
cocist.  An  estimated  30  ships  per  day  currently  travel  inbound  and 
outbound  from  the  Port  of  Oakland,  with  one  ship  passing  through  the 
entrance  channel  an  every  1.75  hours  on  average. 

The  Ocikland  Harbor  channels  are  no  longer  adequate  to  efficiently 
and  cost  effectively  accommodate  modern  deep-draft  vessels. 
De^ening  of  the  Oakland  Harbor  is  necessary  to  accommodate  the 
arrived  of  the  new  generation,  deep-draft  container  vessels  scheduled 
to  arrive  at  the  Port  of  Oakl^d  in  June  1988.  Deep-draft  container 
vessels  built  in  the  1970s  ranged  in  the  700  foot  length  with  a  draft 
of  33  feet.  New  container  vessels  reinge  up  to  1,050  feet  in  length 
with  a  draft  of  38  feet.  The  current  authorized  Oakland  Harbor 
channel  depths  are  -35  feet  MLLW. 

Currently,  problems  enocuntered  by  ship  pilots  are;  that  inbound 
vessels  operating  during  strong  ebb  tides  risk  grounding  in  the 
shallow  water  off  the  Seventh  Street  Terminal;  and  lack  of  adequate 
channel  width  at  the  Outer  Harbor  Entrance  Channel  increases  the  risk 
of  a  vessel  in  transit  colliding  with  berthed  ships  at  -the  Seventh 
Street  Termined  or  creating  a  wake  or  surge  which  could  damage 
berthed  ships  or  break  mooring  lines.  The  Oakland  Harbor  Deep-Draft 
Navigation  Improvements  Project  will;  improve  navigational  safety  and 


efficiency  of  container  vessel  movement  in  the  harbor  channels; 
reduce  the  potential  for  vessel  collisions  and  groundings;  and 
eliminate  vessel  tidal  delays. 

Project  Details 

1.  Dredging.  Dredging  an  estimated  total  7.0  million  cys.  from 
the  Oakland  Harbor  is  based  on  channel  configurations  which  were 
cptimized  through  navigation  simulettiOT  study.  Conditions  modeled  in 
the  simulation  study  included  vessel  size  and  maneuverability,  winds, 
waves,  currents,  bottom  and  bank  conditions,  visibility  and  mode  of 
cperatiCTi.  The  purpose  of  the  simulation  study  was  to  provide  the 
minimum  cheinnel  dimensions  required  for  safe  and  efficient  ship 
transit.  Approximately  3.4  miles  of  the  Outer  Harbor  will  be 
deepened  and  the  turning  basin  will  be  relocated,  deepened,  and 
enlarged.  Approximately  4  nules  of  the  Inner  Harbor  channel  will  be 
de^ened,  the  entrance  channel  widened,  a  1,200  foct  diameter  turning 
basin  between  Schnitzer  Steel  Products  Company  and  the  Alameda 
Gateway  Properties  will  be  dredged,  and  a  1,000  foot  radius 
fan-sheiped  area  adjacent  to  the  eastern  end  of  the  Charles  P.  Howard 
Terminal  will  be  dredged.  The  dredging  will  terminate  approximately 
550  feet  west  of  the  Webster  Street  tube.  The  most  likely  method  of 
dredging  is  by  clamshell  with  tug/barge  transport  of  the  dredged 
material  to  an  EPA/Corps  approved  ocean  disposal  site. 

2.  Dredged  Material  SpriiTtient  Tests.  The  Corps  has  conducted  the 
appixpriate  sediment  sampling  and  testing  (physical,  chemical,  and 
biological)  of  the  material  to  be  dredged  from  the  Oakland  Outer  and 
Inner  Harbor  channels  and  disposed  at  an  EPA/Corps  approved  ocean 
site.  The  sediment  testing  protocol  and  test  results  as  contained  in 
reference  item  A.  was  provided  to  the  San  Francisco  Bay  Regional 
Water  Quality  Ccxitrol  Boeurd  (RWQCB)  in  September  1987.  Following 
submittal  of  the  sediment  test  results  to  the  RWQCB,  the  RWQCB 
requested  the  industrial  areas  such  as  Schnitzer  Steel  and  the  former 
Todd  Shipyards  adjacent  to  the  navigation  project  be  investigated  for 
potential  toxic  chemicals.  Due  to  concerns  related  to  possible 
contamination  from  land  based  activities  at  the  Schnitzer  Steel 
Company  and  at  the  former  Todd  Shipyards,  the  Corps,  in  cooperation 
with  the  Port  of  Ocikleind,  collected  sediment  samples  for  testing. 
The  results  of  this  additional  sediment  testing  are  contained  in  the 
"Oakland  Harbor  De^-Draift  Navigation  Improvements  Design  Memorandum 
Number  1  and  Fined  Supplement  To  The  Environmental  Impact  Statement, 
Alameda  County,  California",  dated  March  1988  (reference  item  No. 
9).  With  respect  to  dredging  material  from  the  Oakland  Harbor 
improvement  project,  sediment  tests  show  the  material  to  be  highly 
plastic  with  little  or  no  mixing  in  the  water  column.  Thus  no 
adverse  impacts  on  water  quadity  at  the  dredge  site  are  euiticipated. 
Disposal  of  the  dredged  material  will  be  at  an  EPA/Corps  approved 
open  water  ocean  site  located  outside  State  waters. 

3.  Aquifers.  The  Corps  has  been  coordinating  closely  with  the 
RWQCB,  Alameda  County  Flood  Control  and  Water  Conservation  District, 
and  the  Port  of  OaUclamd  to  achieve  an  acceptable  water  monitoring 
plan.  Reference  item  H.  describes  the  Corps'  proposed  ground  water 
monitoring  plan  vdiich  was  transmitted  to  the  RWQCB.  By  letter  dated 
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Marcii  3,  1988  (reference  item  No.  10,  enclosed)  the  Executive  Officer 
cf  the  RWQCB  determined  the  Corps'  gixjund  water  monitoring  program  to 
be  adequate  and  acceptable. 

Consistency  With  The  Bav  Plan 

The  proposed  navigation  improvements  to  the  Oakland  Harbor  are 
consistent  to  the  maiximum  extent  practicciJ')‘'e  with  the  following 
relevant  portions  of  the  San  Francisco  Bav  Plan. 

Bav  Plan  Policies  on  Fish  and  Wildlife,  in  part,  state  that 
"The  benefits  of  fish  and  wildlife  in  the  Bay  should  be 
insured  for  present  and  future  generations  of  CaliforT;ians 
..."  and  "...  to  the  greatest  extent  feasible,  the  remaining 
mairshes  and  mudflats  around  the  Bay,  the  remaining  water 
volume  and  surface  cirea  of  the  Bay,  and  adeqijate  fresh  water 
inflow  into  the  Bay  should  be  maintained."  The  proposed 
navigation  improvements  to  the  Oakland  Harbor  will  not 
affect  the  Bay's  marshes,  mudflats,  water  volume,  surface 
area,  and  fresh  water  inflow. 

Bav  Plan  Policies  on  Water  Pollution,  in  part,  state  that 
"Water  quality  in  all  parts  of  the  Bay  should  be  mciintained 
at  a  level  that  will  support  and  promote  the  beneficial  uses 
of  the  Bay  as  identified  in  the  Regional  Water  Quality 
Control  Board's  Basin  Plan."  No  unacceptable  Bay  water 
column  impacts  would  occur  as  a  result  of  deepening  the 
Oakland  Harbor  channels. 

Bay  Pinn  Policies  on  Dredging,  in  part,  state  that  "Dredging 
or  construction  work  should  not  be  permitted  that  might 
reasonably  be  expected  to  damage  an  underground  water 
reservoir..."  and  that  "To  prevent  sedimentation  resulting 
from  dredging  projects,  mud  from  future  dredging  should  be 
disposed  of  in  one  of  the  following  ways:  (a)  placement  on 
dry  land,  (b)  placement  as  fill  in  approved  fill  projects, 
(c)  barging  or  piping  to  suitable  disposal  sites  in  the 
ocean,  or  (d)  if  no  other  alternative  is  feasible,  dumping 
in  designated  peirts  of  the  Bay  where  the  maximum  amount  will 
be  carried  out  the  Golden  Gate  on  ebb  tides...".  All 
proposals  for  de^jening  Oakland  Harbor  that  could  penetrate 
the  mud  "cover"  of  aquifers  have  been  reviewed  by  the 
Regicnal  Water  Quality  Control  Board  (RWQCB).  The  RWQCB  has 
approved  the  Corps'  proposed  ground  water  monitoring 
program.  The  dredged  material  from  the  Oakland  Harbor 
improvement  project  will  be  barged  to  an  ERA/ Corps  approved 
ocean  disposal  site. 

Bay  Plan  Policies  on  Ports,  in  part,  state  that  "The  Seaport 
Plan  provides  for  expansion  and/or  redevelopment  of  port 
facilities  at  ...  Ociklmd  ..."  and  "Further  deepening  of 
diip  channel  [s]  [are]  needed  to  accommodate  expected  growth 
in  ship  size  auid  improve  terminal  productivity  ...".  This 
is  the  purpose  of  the  Oakland  Heubor  Deep-Draft  Navigation 
Improvements  project. 
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Summary 

Based  on  a  review  of  the  relevant  portions  of  the  San  Francisco 
Rav  Plan  and  on  the  information  contained  in  the  enclosed  list  of 
references,  the  proposed  Oakland  Harbor  Deep-Draft  Navigation 
Improvements  project  is  consistent  with  the  San  Francisco  Bay  Plan  to 
the  maximum  extent  practicable. 
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The  U.S.  Army  Corps  of  Engineers,  San  Francisco  District 
Consistency  Determination  On  The 
Oakland  Harbor  Deep-Draft  Navigation  Improvements  Project 
(BCDC  Consistency  Determination  No.  CN  12-87) 
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Detailed  Project  Description 


Oakland  Outer  Harbor,  llie  proposed  plan  of  improvement  is  deepening 
the  harbor  from  -35  feet  to  -42  feet  MLUW  and  widening  the  south  side  of 
the  Bar  Channel  from  800  feet  to  900  feet-  The  apex  of  the  bend  between 
the  Bar  and  Entrance  Channels  will  be  removed  and  the  north  side  of  the 
channel  widened.  The  knoll  adjacent  to  the  end  of  the  Seventh  Street 
Ccmplex  is  proposed  for  removal.  The  "dogleg"  at  the  northeastern  end  of 
the  Seventh  Street  Terminal  will  be  eliminated,  and  the  turning  basin  will 
be  relocated  and  enlarged  by  widening  the  north  side  of  the'  channel 
opposite  berths  32  and  33  (formerly  D  and  E)  in  the  Matson  Terminal  near 
Project  Mile  2.0.  At  Project  Mile  2.25,  approximately  1,900  feet  of 
channel  will  be  widened  350  feet  to  acccmmodate  the  existing  wharf.  In 
the  final  4,600  feet  of  the  project,  the  berths  will  be  widened  to  125 
feet,  which  will  narrow  the  channel  to  a  width  which  varies  from  850  to 
600  feet) . 

Oakland  Inner  Harhor.  The  proposed  plan  of  improvement  specifies  the 
deepening’  of  the  Thner  Harbor  channel  from  -35  feet  to  -42  feet  MLLW 
between  the  Entrance  channel  reach  and  the  Clay  Street  Pier,  a  distance  of 
approximately  4  miles.  The  proposed  plan  also  includes  widening  within 
the  Entrance  Channel  Reach  as  follows: 

The  northern  channel  boundary  will  be  moved  northward  to  coincide  with 
the  U.S.  Pierhead  and  Bulkhead  line  off  the  end  of  the  Seventh  Street 
Terminal,  and  then  taper  in  to  meet  the  existing  channel  limit  at 
approximate  Project  Mile  1,0. 

The  southern  channel  boundar/  'will  be  shifted  south  h/  .:oo  feet  it  the 
turn  into  the  Entrance  Reach,  and  by  150  feet  beyond  the  Cum.  East  cf 
the  mcuth  of  the  Middle  Harbor,  the  widened  channel  will  taper  in  to  teet 
the  existing  channel  limit  at  approximate  Project  Mile  i.l. 

The  modifications  described  above  result  in  a  channel  width  or  1,131 
feet  off  the  southeast  comer  of  the  Sever.tn  Street  rercural  wmch 
transitions  to  720  feet  at  approxurnately  Pro’^ect  Mile  1.  k  The  utannej. 
then  graducLLly  rarrcws  to  a  minimum  widt-d  of  435  feet  beCween  the  scone 
jetties  necu:  Project  Mile  1.6,  t-den  widens  to  4b0  feet,  ind  flares  out  to 
575  feet  at  the  beginning  of  the  channel  bend  opposite  the  temrals  for 
the  American  Presidents  Lines.  This  channel  bend  wi^l  be  widened  to  a 
maximum  width  of  900  feet,  and  tfien  taper  to  *^00  feet  to  meet  the  exist i-no 
width  of  the  channel.  Additional  project  features  mcLde  prcx'iding 
1,200  foot  diameter  turning  basut  between  the  Schnitoer  Steel  rroducts 
Company  and  the  Alameda  Gateway  Properties,  and  prcv'idina  a  l,3Cr  foct 
radius  fan-shaped  area  adiacent  to  t-he  eastern  end  ot  the  Charles  F. 

Howard  Terminal.  The  project  reach  will  terminate  approximately  t5C  feet 
west  of  the  Webster  Street  tube. 

The  existing  U.S.  Navy  Seinitary  Sewer  Efxpcrt  Mam.  a  16- inch  diameter 
cast  iron  pipe  located  under  the  Inner  Harbor  Channel  at  approximate 
Project  Mile  2.5,  must  be  Icwered  to  aocommodate  the  proposed  channel 
improvements.  Dredging  of  the  ship  channel  necessitates  relocation  cf  the 
existing  sewer  main  from  an  invert  elevation  of  -45  feet  MLLW  to  a  deprth 
approximately  12  feet  lower. 
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Pile  No.  2199.9237'',TCW)tmh 


Mr.  William  C.  Ant^oloni,  Chief 
?  1  d  n  1  Pi  r*  /  lid  n  i.  p.  G  ^  r  1.  p.  2^  Division 

Dl,' [j -lii' t uiu n c  G i 

Corpo  of  lr.,;ir.eerc 

San  Francisco  District 

211  Main  Street 

San  Francisco,  CA  9^105-1905 

Dear  .Mr.  Angeloni: 

Subject:  Groundwater  Monitoring  Program  for 

Monitoring  the  Impact  of  the  Oakland 
Inner  and  Outer  Harbors  Navigational 
ImDrovement  Project 

The  staffs  of  San  Francisco  Bay  Regional  Water  Quality  Board 
and  Alameda  County  Public  Works  Agency  have  reviewed  your 
proposed  groundwater  monitoring  program  for  Oakland  Harbors 
ImDrovement  Project,  which  was  transmitted  to  us  February  1, 
1983 . 


We  find  the  proposed  program  adequate  and  acceptable.  However 
we  would  like  to  make  one  suggestion:  the  cable-tool  method 
for  drilling  be  used  in  well  drilling  rather  than  the  rotary 
mud  drilling  method  because  the  cable-tool  .method  •would 
provide  a  better  uefinition  of  soli  type. 

'We  request  that  the  monitoring  program  be  initiated  as  soon 
as  possible  and  be  continued  for  at  least  three  years. 

Alameda  County  Public  Works  Agency  has  indicated  that  they 
will  probably  take  over  the  monitoring  function  after  the 
three  years. 

We  also  request  that  you  file  quarterly  and  annual  reports 
with  us.  Quarterly  reports  shall  be  filed  within  45  days  of 
the  completion  of  sampling  and  analysis  of  each  quarter. 

The  first  quarterly  report  shall  contain  a  description  and 
discussion  of  regional  and  site  geology/hydrology ,  methods 
and  procedures  used  in  installing,  developing  and  sampling 
monitoring  wells,  and  methods  and  procedure  used  in  water 
analyses  as  well  as  the  analytical, results  obtained. 

Subsequent  quarterly  reports  can  be  less  elaborate  and  shall 
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present  only  the  procedures  and  results  of  groundv/ater  sampling 
and  analysis  and  groundwater  flow  pattern.  Annual  reports  shal 
summerize  past  four  quarters'  results  and  present  a  discussion 
and  assessment  of  dredging  project's  impact  on  the  area's 
roundwater  if  appropriate.  They  should  also  propose  modifica- 
lons  to  the  monitoring  program  if  the  results  of  monitoring 
rogram  indicate  some  modifications  is  desirable. 

Thank  you  for  your  cooperation  in  imple.ment ing  a  groundwater 
mcni  t  or  i.ng  prcgra.m.  If  you  have  any  questions,  please  call 
Dr.  Tenn-chung  Wu  of  .my  staff  at  (415)  464-0899. 


E.xecutive  Officer 

Joh.n  .5.  .denser,  Alameda  County 
Carl  Hauge,  DWR-Central  District 
Clyde  A,  Morns,  EPA-Region  9 
W,  E.  Vandenberg,  Port  of  Oakland 
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AGENCY  COORDINATION 


LETTERS  INCLUDED  IN  APPENDIX  D 


U.S.  Congress,  House  of  Representatives  (page  D-3) 

2- 22-88  (Corps  response  to  Congressional  Representatives) 
2-16-88 

1-26-88 

U.S.  Department  of  Commerce,  National  Marine  Fisheries 
Service  (page  D-13) 

11-5-87 

10-2-87  (Corps  to  NMFS) 

3- 18-87 

U.S.  D^artment  of  Interior,  Fish  cind  Wildlife  Service  (Ecological 
Services)  (page  D-21) 

2-24-88 

1- 15-88 

10-30-87 (Corps  to  FWS) 

10- 1-87  (Corps  to  FWS) 

8-18-87 

8- 6-87  (Corps  to  FWS) 

5-5-87 

2- 24-87 

11- 26-86 (Corps  to  FWS) 

I- 31-86 

12- 23-85 (Corps  to  FWS) 

U.S.  D^cu±ment  of  Interior,  Fish  cind  Wildlife  Service  (Endangered 
Species  Office)  (page  D-87) 

II- 12-87 

11- 2-87  (Corps  to  FWS) 

3- 31-87 

U.S.  Department  of  Interior,  MinercQs  Management  Service  (page  D-95) 

I- 2-88  (MMS  to  ESA  for  Corps) 

U.S.  DepcLrtment  of  Interior,  National  Park  Service  (page  D-99) 

12- 23-87  (Corps  to  NPS) 

II- 12-87 

U.S.  Depeirtment  of  Interior,  Office  of  the  Secretary  (page  D-105) 
5-22-85 

U.S.  Department  of  Transportation,  Coast  Guard  (Page  D-109) 

9- 11-87 


U.S.  Environmental  Protection  Agency,  Region  IX  (page  D-117) 
2-17-88 

1- 14-88  (Corps  to  EPA) 

12-30-87 (Corps  to  EPA) 

12-7-87  (See  Appendix  E-Coraments  and  Responses) 
11-24-87 

11-16-87 (Corp  to  EPA) 

11- 5-87 

10-20-87  (Corp's  PN  announcing  Intent  to  Use  An  Ocean  Disposed 
Site) 

8- 17-87 

California  Coastal  Commission  (page  D-153) 

10-7-87 

9- 23-87  (Corps  to  CCC) 

Cadifomia  State  Department  of  Parks  and  Recreation,  Historic 
Preservation  Office  (page  D-157) 

10- 6-87 

10- 2-87  (Corps  to  SHPO) 

California  State  Lands  Commission  (page  D-163) 

2- 17-88  (SLC  to  BCDC  and  Port  of  Oakland) 

12- 3-87  (Corps  to  SLC) 

11- 2-87 

Regional  Water  Quality  Control  Board  (page  D-171) 

3- 3-88  (Corps  to  RWQCB) 

3-3-88  (Acceptance  Groundwater  Monitoring  Program) 

2- 1-88  (Corps  to  RWQCB) 

1- 29-88 
1-21-88 

11- 5-88 
10-9-87 

9- 23-87  (Corps  to  RWQCB) 

7-3-87 

S.F.  Bay  Conservation  and  Development  Commission  (page  D-239) 

3- 8-88  (Corps  to  BCDC) 

3-4-88 

2- 26-88  (Corps  to  BCDC) 

2-4-88 

2-1-88  (Corps  to  BCDC) 

12- 24-87 

10- 30-87 (Corps  to  BCDC) 

10-19-87 

9-23-87  (Corps  to  BCDC) 
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DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT.  CORPS  OF  ENGINEERS 
211  MAIN  STREET 

SAN  FRANCISCO.  CAI-IFORNIA  941  OS  -  1905 

February  22 ,  1988 


Executive  Office 


Honorable  Barbara  Boxer 
U.S.  House  of  Representatives 
307  Cannon  Building 
Washington,  D.  C. 20515 

Dear  Congresswoman  Boxer: 

Brigadier  General  Patrick  J.  Kelly  has  asked  me  to  respond  to  your  and 
Congresswoman  Pelosi's  January  26,  1988  letter  concerning  dredge  material 
disposal  at  the  Alcatraz  disposal  site  in  San  Francisco  Bay.  The  disposal 
of  dredged  material  is  a  particularly  challenging  assignment  for  us  as  we 
seek  to  meet  our  responsibilities  in  the  water  resources  development  area 
with  its  attendant  effect  on  national  and  regional  economic  developmei  jt , 
the  environment  and  the  use  of  public  funds. 

I  will  first  respond  to  your  specific  concerns,  then  discuss  in 
broader  bentis  some  of  the  dredging  issues  before  us. 

No  toxic  materials  cure  deposited  at  Alcatraz.  All  dredge  materials 
require  testing,  a  detemlu^ation  of  the  degree  of  toxicity,  and  the  proper 
disposition  of  such  material.  All  disposal  operations  require  Water 
Quality  Certification  from  the  State  of  California.  The  general  framework 
for  determining  if  dredged  material  is  toxic  and  will  cause  an 
unacceptable  adverse  impact  to  the  aquatic  environment  is  found  in  the 
guidelines  pursuant  to  Section  404  (b)  (1)  of  the  1974  Clean  Water  Act. 

All  material  intended  for  in-Bay  disposal  is  tested  in  response  to  these 
guidelines.  Based  on  these  rules,  sediments  deemed  "toxic"  have  not  and 
will  not  be  approved  for  disposal  in  San  Francisco  Bay  either  by  the  Corps 
of  Engineers  or  the  Water  Quality  Control  Board. 

Last  November,  the  Nationcil  Park  Service  requested  the  Corps  apply  for 
a  permit  fron  the  Service  for  navigation  projects  in  the  vicinity  of 
Alcatraz.  We  reviewed  the  statutes  and  regulations  upon  which  the  Service 
based  its  request  and  believe  they  do  not  apply  to  dredge  disposal 
operations.  In  our  response  of  December  23,  1987,  we  outlined  our 
position  regarding  the  need  for  a  permit  and  offered  to  meet  with  Service 
representatives  to  discuss  our  activities  aind  responsibilities  under 
Federal  law.  While  the  Service  has  not  responded,  we  nevertheless  will 
continue  to  follow  established  testing  and  disposal  guidelines  cind  secure 
the  required  approvals  mentioned  in  the  preceding  peuragraph  for  any 
Alcatraz  disposal  projects. 

Wfe  are  currently  examining  several  ocean  disposal  sites  near  the 
Faiallones  as  alternatives  for  our  Oeikland  Inner  and  Cuter  Harbor 
Project.  One  site  (IM)  is  14  nautical  miles  west  of  the  Golden  Gate  and 
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about  1.2  nautical  miles  east  of  the  marine  sanctuary  boundary. 
EnvironmentcLL  studies  have  been  performed  on  the  site  and  on  the  sediment 
to  be  dredged  as  required  under  the  1972  Marine  Protection,  Research,  and 
SanctUciries  Act.  In  addition,  sediment  transport  studies  were  con±icted 
which  indicate  that  the  material  to  be  deposited  would  not  move  toward  the 
marine  sanctucuy. 

To  summarize  our  response  to  your  specific  concerns,  we  fully  intend 
to  dispose  of  all  sediments,  either  at  Alcatraz  or  at  an  ocean  site,  in  a 
legal  and  responsible  manner  and  with  the  required  approvals  from  other 
federal  and  state  agencies.  Also,  any  ocean  disposal  site  selected  under 
Corps  of  Eiigineers  authority  will  be  outside  the  marine  sanctuary. 

The  Corps  of  Engineers  has  been  dredging  in  the  San  Francisco  Bay 
estuary  for  commercial  aind  defense  facilities  since  the  late  1800's.  This 
dredging  is  both  maintenance  work,  required  to  keep  existing  facilities  in 
operation,  and  new  dredging  for  the  develcpment  of  new  ports  and  marinas 
or  for  the  deepening  of  tiiose  already  in  use  to  meet  technological  changes 
in  the  shipping  industry.  The  Sacramento  and  San  Joaquin  Rivers  bring 
much  silt  into  the  Bay.  Harbor  and  channel  dredging  is  essential  to 
insure  safe  and  efficient  navigation.  Afproximately  eight  million  cubic 
yards  of  maintenance  dredging  is  done  in  the  Bay  each  year.  Most  of  that 
is  placed  at  Alcatraz  because  of  its  proximity  to  many  Central  Bay 
Projects. 

Three  approved  EPA  disposed  sites  exist  in  the  Bay.  Presently  there 
IS  no  EPA  designated  ocean  disposal  site  for  the  fine  grained  materials 
which  are  found  within  San  Francisco  Bay.  It  is  Corps  policy  that  all 
dredged  material  meet  the  standards  set  by  the  Regional  Water  Quality 
Control  Board  and  that  the  work  be  consistent  with  the  Bay  Plan  of  the  Bay 
Conservation  and  Development  Commission.  Within  San  Francisco  Bay,  it  is 
Corps  policy  to  dispose  of  cdl  materials  dewnstream  of  the  work  site. 

This  tends  to  facilitate  the  natural  movement  of  the  material  out  through 
the  Golden  Gate.  The  geography  of  San  Francisco  Bay,  our  dewnstream 
policy,  and  the  cost  of  ocean  disposal  have  resulted  in  most  of  the  Bay's 
dredged  material  going  to  the  Alcatraz  site.  Even  after  a  general -use 
ocean  disposal  site  is  designated  by  EPA,  Alcatraz  must  remain  open  for 
maintenance  dredging  and  for  other  small  projects.  Otherwise,  projects 
such  as  San  Rafael  Creek  and  Islais  Creek  might  not  be  economically 
feasible  for  continued  operation. 

Since  1985  the  Corps  of  Engineers  has  been  involved  in  a  major  effort 
to  develop  an  environmentally  and  economically  feasible  disposed,  plan.  It 
focuses  on  decreased  use  of  the  Alcatraz  site  while  attempting  to  identify 
and  designate  other  potential  disposal  areas.  This  study  was  initiated 
because  of  our  concern  over  mounding  at  the  Alcatraz  site. 

The  Corps  is  being  cisked  to  consider  ocecin  disposal  sites  located  at 
great  distance  from  the  Golden  Gate.  While  we  are  considering  several 
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sites,  we  must  ailso  cxsnsider  the  increased  costs  associated  with  each 
site,  as  well  as  the  environmental  acceptability  of  each  site.  Increased 
costs  are  not  only  borne  by  the  American  tax  payers  (Federal  dollars)  but 
also  by  local  ports,  smeill  marina  operators,  and  locil  citizens  under  the 
cost-sharing  provisions  of  the  Water  Resources  Developjnent  Act  of  1986. 

Let  roe  use  the  Oakland  Harbor  deepening  project  to  illustrate.  The 
project  with  disposal  at  Alcatraz  would  cost  $20  million  cost-shared  on  a 
7 5%/ 2 5%  ratio  between  the  Federal  Government  and  the  Port  of  Oakland. 
Project  costs  associated  with  the  various  ocean  disposal  sites  under 
consideration  range  from  $39  million  to  $68  million.  Increased  costs  must 
be  weighed  against  measurable  inprovements  in  the  protection  of  the 
environment  as  well  as  differing  operatioral  considerations.  Even  at  the 
most  distant  site,  there  are  potential  impacts  on  endangered  species  such 
as  the  Hunpback  Whale. 

Our  responsibilities  as  stewards  of  the  public's  funds  require  that 
any  decision  to  adopt  cLLtematives  with  substantially  higher  costs  must  be 
made  on  sound  scientific  and  technical  evidence  that  Alcatraz  disposal  is 
adversely  affecting  San  Francisco  Bay  or  that  taking  the  material  further 
out  produces  a  significant  environmentcil  benefit  over  the  near  shore 
sites. 

In  closing,  I  would  like  to  point  out  that  we  have  been  working  very 
closely  with  many  agencies  and  with  the  public  in  addressing  the  many 
issues  surrounding  dredged  material  disposed..  Numercfis  meetings  over  the 
past  six  months  have  included  representatives  from  EPA,  US  Fish  &  Wildlife 
Service,  National  Marine  Fisheries  Service,  California  Department  of  Fish 
and  Game,  the  dredging  industry,  Citizens  for  a  Better  Environment,  and 
representatives  from  the  fishing  industry.  We  strongly  believe  that  we 
are  fulfilling  our  obligations  and  responsibilities  in  striving  for 
solutions  that  aire  in  the  best  overall  interest  of  the  public  in  the  San 
Francisco  Bay  eirea. 

Ihank  you  for  your  interest  in  our  dredging  and  dredge  disposal 
operations.  I  would  be  happy  to  arrange  to  provide  you  and  your  staff 
with  an  in-depth  briefing  on  this  important  and  complex  issue  at  your 
earliest  oonvenience. 

Sincerely, 


Galen  H.  Yanagihara 
Colonel,  Corps  of  Engineers 
District  Engineer 

Copies  Furnished 
(See  Attached) 


Honorable  Nancy  Pelosi,  U.  S.  House  of  Representatives,  1632  Longworth 
Office  Building,  Washington,  D.C.  20515 

Mr.  John  Wise,  Acting  Regional  Administrator,  Region  IX  ERA,  215  Fremont 
Street,  San  Francisco,  CA  94105 

Mr.  Roger  B.  James,  Executive  Officer,  Regional  Water  Quality  Control 
Board,  San  Francisco  Bay  Region,  1111  Jackson  Street,  Oakland,  CA  94607 

Mr.  Brian  O'Neill,  Director,  Golden  Gate  National  Recreation  Area, 

National  Park  Service,  Ft-  Mason,  CA  94123 

Mr.  James  McKevitt,  Field  Supervisor,  U.S.  Fish  &  Wildlife  Service,  2800 
Cottage  Way  -  Room  E-1823,  Sacramento,  CA  95825 

Mr.  E.  C.  Fullerton,  Regional  Director,  U.S.  Department  of  Commerce, 
NationcQ  Marine  Fisheries  Service,  S.  W.  Region,  300  S.  Terry  Street, 
Terminal  tslarid,  CA  90731 

Mr.  Brian  Hunter,  California  Cepartment  of  Fish  &  Game,  Yount'/ille 
Facility  C,  Yountville,  CA  94599 

Mr.  Alan  Ramo,  Citizens  for  a  Better  Environment,  942  Market  Street,  Suite 
505,  San  Francisco,  CA  94102 

Mr.  Alan  Pendleton,  San  Francisco  Bay  Conservation  &  Development 
Commission,  30  Van  Ness  Avenue,  San  Francisco,  CA  94102 

Ms.  Ellen  Johnck,  Bay  Planning  Coalition,  666  Howard  Street,  Suite  301, 

San  Francisco,  CA  94105 
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Driqadier  GeiieLeil  Patrick  J  .  Kelly 
Division  Engineer,  'J .  3  .  Amy 
Engineer  Division,  Soutl.  Pacific 
630  Sanaome  Street 
San  Francisco,  California  94111 

Dear  General  Kelly: 

After  reviewing  correspondence  between  your  office  and  tP.e 
National  Park  Service,  and  the  many  letters  from  concerned 
ccnstituents  regarding  the  dumping  of  dredge  spoils  off  Alcatrao 
Island,  it  is  unclear  to  us  how  this  activity  is  allowed  to 
continue  without  further  clarification. 

T.he  area  exteiidijig  300  yards  and  encircling  Alcatraz  Island  is 
within  the  boundary  of  the  Golden  Gate  National  Recreation  Area. 
Disposing  of  toxic  materials  on  national  park  lands  is 
inconsistent  with  federal  policy  governing  these  lands.  Ne  urge 
your  office  to  cease  dumping  activities  until  appropriate 
representatives  of  the  Department  of  the  Interior  and  the 
Department  of  Defense,  either  through  the  required  perrait 
process  or  by  established  mutual  agreement,  resolve  t.his 
question. 

We  are  appalled  that:  a  Eedoral  agency  would  Us  involved  1  .n 
actions  that  so  obviously  degrade  the  environmental  qualicy  of 
San  Francisco  Bay.  If  federal  agenciee  are  not  able  to  set 
public  examples  to  protect  the  environment,  how  can  we  expect 
citizens  to  understand  the  importance  of  protecting  this  estuary? 
We  encourage  you  to  locate  an  alternative  site  for  disposing  of 
toxic  sediments,  preferably  a  deepwater  site  where  the 
possibility  of  adverse  environmental  impacts  will  be  reduced. 

We  understand  that  a  du.mp  site  near  the  Faraliones  has  been 
discussed.  Again,  this  would  be  in  direct  conflict  with  federal 
policy  established  to  protect  this  area  as  a  mari.ne  sanctuary. 

In  light  of  these  objections  and  of  those  raised  by  ot.her  federal 
agencies,  We  urga  you  to  cease  dredge  dumpi.ng  cn  GGNRA  lands  and 
to  seek  an  alternative  deepwater  site  for  this  purpose. 
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Thank  you  for  your  earliest  attention  to  this  important  rjattor 
affecting  the  health  of  our  citizens  and  the  life  of  San 
Francisco  5ay. 


BARBARA  BOXER,  M.C.  NAl^CY  PELOSI , .  M  .  C  . 


coj  John  Wise 

Environmental  Protection  Agency 
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GEORGE  MILLER 

7th  District  CAtifORM* 
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General  Patrick  J.  Kelly 

Division  Engineer 

U.S.  Army  Corps  of  Engineers 

Division  of  South  Pacific 

630  Sansome  Street 

San  Francisco,  CA  94111 

Dear  General  Kelly: 

Both  the  U.S.  Army  Corps  of  Engineers  (COE)  and  the  Port  of  Oakland  are  to 
be  commended  for  their  recent  proposal  which  eliminated  disposal  of 
dredged  spoils  generated  by  the  planned  deepening  of  the  Port  to  the  dump 
site  near  Alcatraz  Island.  This  is  a  clear  indication  of  your  concern  for 
the  environmental  quality  of  San  Francisco  Bay, 

In  order  to  properly  balance  the  timely  development  of  the  Port  with  the 
need  to  protect  the  San  Francisco  Bay  estuary  from  further  degradation,  you 
have  proposed  to  utilize  Section  103  of  the  Ocean  Dumping  Act  to  establish 
a  temporary  ocean  disposal  site.  During  this  process,  please  give 
consideration  to  the  data  and  opinions  of  Federal  and  State  Resource 
Agencies  and  private  fishery  representatives  prior  to  selection  of  a  103 
site.  We  urge  you  to  consider  selection  of  the  B-1  or  B-lA  sites  because 
they  provide  the  greatest  margin  of  protection  to  fisheries  resources. 

Recent  Information  introduced  by  resource  agencies  and  Pacific  fisherman 
clearly  Illustrates  that  environmental  uncertainties  and  fishing  data  gaps 
exist.  Consequently,  if  the  COE  and  the  environmental  and  fishery  agencies 
of  the  federal  government  are  not  able  to  reach  agreement  as  to  the 
appropriateness  of  site  1-M  versus  site  B-1  or  B-IA  in  the  short  time 
available,  we  encourage  you  to  consider  a  bifurcated  process. 

Given  the  urgency  of  the  Port  of  Oakland  to  complete  dredging  of  500,000 
cubic  yards  by  June  1988  and  assuming  that  the  test  results  determine  the 
sediments  are  clean,  we  propose  that  the  Environmental  Protection  Agency 
(EPA)  and  the  COE  should: 

(1)  reach  consensus  on  an  ocean  disposal  site  for  the  first  500,000 
cubic  yards  so  that  the  project  can  move  forward;  but 
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General  Patrick  J.  Kelly 
February  16,  1588 


(2)  delay  decision  on  the  remaining  6.5  million  cubic  yards  until 
economic,  biological,  chemical  and  oceanic  uncertainties  are  addressed. 


This  would  allow  additional  time  to  analyze  data  and  reach  a  justifiable 
decision  on  the  appropriate  disposal  sice  for  the  remaining  6.5  million 
cubic  yards  of  dredged  material. 

We  recognize  the  need  for  a  full  and  adequate  section  102  designation  of  a 
permanent  ocean  disposal  site  Including  analysis  of  an  outer  shelf  site  as 
well  as  an  upland  disposal  site  for  materials  Chat  fail  to  meet  the 
criteria  for  Bay  or  ocean  disposal.  We  urge  the  COE  and  EPA  to  proceed 
with  this  designation  expeditiously  and  offer  our  support  so  that  the 
crucial  needs  of  the  Port  of  Oakland  and  the  protection  of  the  vital 
resources  of  San  Francisco  Bay  and  estuary  are  addressed. 

We  appreciate  your  timely  consideration  and  response  to  this 
critical  issue. 


ferely. 


flUL 


Member  of  Congress 


Member  of  Congress 


NANC^ELOSI 
MemJ)rer/of  ^ngress 


RONALD  DELLUMSy 
Member  of  Cong 


FORTNEY  STARK 
Member  of  Congress 


U.S.  DEPARIMENT  OF  COMMERCE,  NMTCmL  OCEAN  AND 
AIMOSFHERIC  AEMINISTRAna4 

National  Marine  Fisheries 
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UnilTEO  STATES  DEPARTMENT  OP  COMMERCE 

National  Oceanic  and  Atmosphoric  Administration 

NATIONAL  MARINE  FISHERIES  SERVICE 

Southwest  Region 
300  South  Ferry  Street 
Terminal  Island,  California  90731 

November  5,  1987  F/SWR33:DJS 

1514-05 

Colonel  Galen  H.  Yanagihara 

District  Engineer 

San  Francisco  District 

Corps  of  Engineers 

211  Main  Street 

San  Francisco,  CA  94105 

Dear  Colonel  Yanagihara: 


This  responds  to  your  October  2,  1987,  request  for  concurrence 
regarding  the  potential  for  adverse  affects  to  threatened  or 
endangered  species  from  the  proposed  "Oakland  Inner  and  Outer 
Harbors  Deep-Draft  Navigation  Improvements  Draft  Memorandum 
Number  1  and  Supplement  to  the  Environmental  Impact  Statement 
(SEIS) ,  September  1987". 


We  concur  with  your  conclusion  that  the  dredging  and  disposal 
activities  proposed  for  inside  of  the  San  Francisco  Bay  are 
unlikely  to  affect  adversely  populations  of  listed  species.  We 
previously  reached  a  similar  conclusion  (March  18,  1987  enclosed 
letter)  regarding  listed  species  for  disposal  activities  outside 
the  Bay  as  a  result  of  this  project. 

If  you  have  any  further  questions,  please  contact  Mr.  Dana  J. 
Seagars  of  our  Protected  Species  Program  at  (FTS)  795-6665  or 
(213)  514-6665. 

Sincerely , 

E.  C.  Rullerton 
Regional  Director 

Enclosure 
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Enclosure 


Spggies  Which  nai.  ae.  Present  in.  Project 


Common  Name 


Scientific  Name 


Gray  whale 
Right  whale 
Blue  whale 
Fin  whale 
Sei  whale 
Humpback  whale 
Sperm  whale 


(Eschilchtiua  robustus) 
(Eubalaena  qlacialis) 
(Bala&popteta  muscuius) 
(a^  phvsalus) 

(a^  borealis) 

(Meqaptera  novaenallae) 
(Physter  catadon) 


Guadalupe  fur  seal  (Arctocephalus  townsendi) 


Endangered 

Endangered 

Endangered 

Endangered 

Endangered 

Endangered 

Endangered 

Threatened 


DEPARTMENT  OF  THE  ARMY 

SAN  FNANCISCO  OISTNICT.  CORPS  OP  CNGINEBRS 
tit  MAIN  STREKT 

SAN  PRANCISCO.  CAI.IPORNIA  S410S  -  ISOS 

October  2,  1987 


Environmental  Branch 


Mr.  E.C.  Fullerton,  Regional  Director 
U.S.  Department  of  Commerce,  National  Marine 
Fisheries  Service,  Southwest  Region 
300  South  Terry  Street 
Terminal  Island,  CA  90731 


Dear  Mr.  Fullerton: 

The  enclosed  General  Design  Memorandum  Number  1  and 
Supplemental  £n vi r onmenta 1  Impact  Statement  for  the  Oakland  Harbors 
deep-draft  navigation  improvement  project  is  provided  for  your 
review  and  comment. 

Pursuant  to  Section  7(c)  of  the  Endangered  Species  Act  (16  USC 
66l-666c)  and  the  regulations  found  at  50  CFR  402,  the  U.S.  Army 
Corps  of  Engineers,  San  Francisco  District  has  determined  that  the 
project  will  not  affect  threatened  or  endangered  species  in  the 
marine  environment.  Please  refer  to  Table  2,D  and  paragraph  3.4.5c 
(3EIS  pages  19,  54),  and  to  your  letter  of  March  18,  1987  located 
in  Appendix  C  of  the  SEIS. 

Your  concurrence  with  this  determi nat ion  is  requested  within  30 
days  of  receipt  of  this  letter.  Questions  regarding  this  project 
should  be  directed  to  Ms.  Patricia  Duff  (415/974-0441,  FTS 
454^0441)  or  to  Mr.  Les  Tong  (415/974-0439,  FTS  454-0439). 


Sincerely, 


alen  H. 
Colonel, 
Dist  ri ct 


/s/nagih^a 
Korps  of  Engineers 
Engineer 


Enclosure 


Copy  Furnished: 

Mr.  Gail  C.  Kobetich,  U.S.  Fish  and  Wildlife  Service 
Endangered  Species  Office,  2800  Cottage  Way,  Room  E-1823, 
Sacramento,  California  95825 
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UNITED  STATES  DEPARTMENT  OF  COMMERCE 
National  Oeaanie  and  Atmoaphorie  AdministniCion 

njATiCNAl  marine  SiSheRIES  S£fiVlC6 

Southwest  Region 

300  South  Ferry  Street 

Terminal  Island,  California  90731 


March  18,  1987  F/SWR33:DJS 

1514-05 


Mr.  William  C.  Angeloni 
Chief,  Planning/Engineering 
San  Francisco  District 
Artmy  Corps  of  Engineers 
211  Main  Street 
San  Francisco,  CA  94105-1905 

Dear  Mr.  Angeloni: 

This  responds  to  your  March  3,  1987  information  request 
concerning  endangered,  threatened,  or  candidate  species  that  may 
be  affected  by  the  proposed  designation  of  an  ocean  disposal  site 
south  of  the  Farallon  Islands  to  receive  material  dredged  from 
San  Francisco  Bay. 

The  enclosed  list  indicates  those  species  which  may  be  present  in 
the  project  area.  The  gray  whale  and  the  humpbacK  whale  are  the 
most  likely  of  these  species  to  be  found  in  the  proposed  area. 
While  both  of  these  species  frequent  the  region  on  a  seasonal 
basis,  we  do  not  expect  that  the  use  of  these  sites  for  disposal 
of  San  Francisco  Bay  dredge  material  will  result  in  any  adverse 
affects  to  any  of  the  species  on  the  attached  list.  Therefore, 
we  believe  that  conducting  an  informal  consultation  may  satisfy 
the  requirements  of  Section  7(c)  of  the  Endangered  Species  Act. 

We  would  apprecate  receiving  a  copy  of  the  DEIS  for  this  project 
and  believe  this  document  may  be  used  in  place  of  submitting  a 
formal  Biological  Assessment. 

If  you  have  any  further  questions,  please  contact  Mr.  Dana  J. 
Seagats  of  our  Protected  Species  Program  at  (FTS)  795-6665  or 
(213)  514-6665. 

SiaciTTely , 

E._C.  Fullerton 
'  Regional  Director 

Enclosure 
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SpegjfiA  Which  liax  ^  ia  giai&ci 


Common  Saip^ 


SUtUS 


Gray  whale 
Right  whale 
Blue  whale 
Pin  whale 
Sei  whale 
RumpbacK  whale 
Sperm  whale 


(fiuPalasna  glaclalxaj 
(Bala^enoptera  muscolus) 
physaius) 

(S^  apiealiaJ 

(aeoaptera  nQv.aenql.:aa) 
fPbyster  catadon) 


Endangered 
Endanger ed 
Endangered 
Endangered 
Endangered 
Endangered 
Endangered 


Guadalupe  fur  aeal 


Threatened 


U.S.  DEPARIMENT  OF  INTERIOR,  FISH  AND  WIIDLIFE  SERVICE 
Ecological  Services 


D- 


United  States  Department  of  the  Interior 

nSH  AND  WILDLIFE  SERVICE 

Division  of  Ecological  Services 
2S00  Cottage  Way,  Rm.  E-1803 
Sacramento,  California  95825 


February  24,  1988 


Colonel  Galen  H.  Yanagihara 
District  Engineer 

San  Francisco  District,  Corns  of  Engineers 
211  "^ain  Street 

San  Francisco,  California  941G5 

Subject;  CE  -  Oakland  Inner  and  Outer  Harbors  DeeD-Dra''"t  Navigation 
Imorovements 

Dear  Colonel  '■'anagi  hara  : 

We  commend  you  on  your  decision  ^January  29,  1988  meeting)  to  eliminate 
the  use  of  the  Alcatraz  dredge  disposal  site  (predredging  of  2.5  million 
cubic  yards  and  disposal  of  I’.O  million  cubic  yards)  for  this  project.  We 
believe  this  will  significantly  reduce  any  adverse  effects  of  the  project 
on  the  3ay  biota. 

As  you  know,  the  Service  Feels  the  use  of  Site  IM  is  unacceptable. 

We  believe  the  studies  conducted  by  the  Corps  on  the  IM  site  have  been 
inadequate.  In  fact,  the  evidence  presented  by  the  California  Department 
of  Fish  and  Game,  the  National  Marine  Fisheries  Service,  and  the  sport 
and  commercial  fishing  interests  seems  to  overwhelmingly  indicate  that 
Site  IM  is  an  extremely  important  resource  area.  It  is  in  view  of 
these  conside’"ations  that  the  Service  believes  that  a  deep  water  ocean 
disposal  site  should  be  selected  for  long-term  disoosal  of  dredged 
material.  However,  to  meet  the  time  constraints  of  the  Oakland  Inner 
and  Outer  Harbor  Project  and  until  adequate  studies  are  conducted  and  a 
deep  water  ocean  disposal  site  designated,  we  are  amenable  to  use  of 
Site  B-1  in  this  instance  only  (see  FWS  Planning  Aid  letter,  dated 
2/24/87; Department  of  the  Interior  comments  on  draft  Design  Memorandum 
and  draH  Supplemental  EIS,  dated  November,  1987;  and  my  January  15, 
1938  letter  to  you) . 

It  now  appears  that  the  Corps  of  Engineers  intends  to  dispose  of  dredged 
spoil  from  the  Oakland  Inner  and  Outer  Harbor  Project  at  Site  IM.  I 
hope  you  will  reconsider  as  this  will  leave  us  no  recourse  but  to  initiate 
referral  to  the  Council  on  Environmental  Cuality  (as  per  the  National 
Environmental  Quality  Act  of  1969,  as  amended).  I  would  prefer  to 
resolve  the  matter  without  initiating  this  laborious  and  tine  consuming 
process.  Any  substantial  delay  would  preclude  the  Port  of  Oakland  from 


meeting  their  immediate  need  for  a  deep-draft  navigation  channel.  We  still 
believe  this  project  can  be  constructed  in  an  environmentally  sound  manner 
and  also  meet  the  needs  of  the  Port  of  Oakland.  I  urge -that  your  office 
continue  to  meet  and  discuss  the  issues  and  alternatives  with  all  concerned 
to  avoid  an  impasse. 


Please  direct  any  question  regarding  this  matter  to  Fred  Nakaji  of  my  staff 
me  at  (916)  978-4613. 


Si ncerely, 


fcKevi tt 


Enclosure 


cc:  all  with  enclosure 

Bob  Tasto,  CDFG,  Menlo  Park,  CA 

Jim  Bybee,  WMFS,  Santa  Rosa 

Harry  Seraydarian,  EPA,  San  Francisco 

John  Beutler,  United  Anglers,  Berkeley 

Alan  Ramo,  Citizens  for  a  Better  Environment, 

San  Francisco 

Oiv.  Engineer,  South  Pacific  Div.,  CE,  San  Francisco 
Port  of  Oakland,  Oakland 


T 


United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 

Division  of  Ecological  Services 

2800  Cottage  Way.  Room  E-1803 
Sacramento.  California  95825 


January  15,  1988 


Colonel  Galen  H.  Yanaglhara 
District  Engineer 

San  Francisco  District,  Corps  of  Engineers 
211  Main  Street 

San  Francisco,  California  94105 

Subject:  CE  -  Oakland  Inner  and  Outer  Harbors  Deep-Draft  Navigation 

Improvements,  Fish  and  Wildlife  Coordination  Act  Activities 

Dear  Colonel  Yanaglhara: 

This  is  provided  as  our  continuing  coordination  under  the  Fish  and  Wildlife 
Coordination  Act.  It  should  not.  however,  be  construed  as  our  detailed 
report  as  required  under  Section  2  of  the  Act. 

The  Service  will  not  be  able  to  provide  either  a  draft  or  final 
supplemental  Fish  and  Wildlife  Coordination  Act  report  as  you  requested  in 
your  October  1,  1987  letter  (which  requested  only  a  final),  by  January  15. 
1988.  Our  decision  that  a  Coordination  Act  report,  as  envisioned  in  the 
Act.  cannot  be  completed  at  this  time,  is  based  on  the  following: 

1.  After  reviewing  the  draft  supplement  to  the  EIS  (September  1987),  we 
have  concluded  that  numerous  and  significant  deficiencies  occur  in  the 
EIS  and  in  the  project  data  available,  and  that  additional  short  and 
long-term  biological  studies  are  needed  before  an  adequate  project 
impact  analysis  can  be  conducted.  Our  concerns  on  various  segments  of 
the  project  have  been  voiced  many  times  in  the  past  and  also  more 
recently  in  our  letters  of  February  24.  May  5.  and  August  18,  1987; 

2.  We  are  concerned  with  the  recent  and  major  decline  of  in-Bay  fisheries 
in  the  vicinity  of  Alcatraz  and  adjacent  San  Francisco  Bay  waters,  and 
the  increase  in  Bay  turbidity.  Fisheries  declines  were  recently 
brought  to  our  attention  by  local  sport  and  commercial  fishermen  and 
substantiated  by  California  Department  of  Fish  and  Game  catch  data. 

It  has  been  inferred  that  the  declines  are  d.''rectly  attributable  to 
dredge  spoil  disposal  practices.  These  changes  in  the  fishery  and  the 
relationship  between  the  declines  and  dredge  spoil  disposal  must  be 
thoroughly  investigated: 

3.  We  must  evaluate  thoroughly  the  significant  and  valid  concerns  raised 
by  the  California  Department  of  Fish  and  Game  (prior  to  and  on  the 
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draft  EIS),  National  Marine  Fisheries  Service,  Environmental 
Protection  Agency  and  other  federal,  state  and  local  agencies,  and 
concerned  sport  and  commercial  fishermen  and  conservation 
organizations  on  the  draft  supplemental  EIS  and  the  project  in 
general ; 

4.  With  the  inclusion  of  San  Francisco  Bay  in  the  National  Estuary 
Program  (Water  Quality  Act  of  1987).  the  protection  of  its  valuable 
and  unique  resources  becomes  evermoreso  significant.  The  goal  of  the 
program  is  to  identify  nationally  significant  estuaries,  protect  and 
improve  their  water  quality,  and  enhance  their  living  resources. 
Anything  less  than  a  thorough  evaluation  of  the  proposed  Oakland  Inner 
and  Outer  Harbors  project  would  be  inconsistent  .to  this  goal; 

5.  The  time  frame  requested  for  preparation  and  provision  of  the  required 
Coordination  Act  reports  is  Inadequate.  A  much  longer  period  of  time 
will  be  required  to  conduct  the  needed  studies,  perform  the  analyses, 
coordinate  and  write  the  report.  During  the  negotiations  for  the 
scope  of  work  on  this  project,  your  staff  was  advised  that 
considerably  more  time  and  funds  could  be  required  to  fulfill  the 
requirements  of  the  Coordination  Act  if  our  preliminary  investigations 
revealed  that  additional  studies  were  required  for  our  project  impact 
evaluation. 

6.  In  addition,  the  failure  to  receive  project  information  in  a  timely 
manner  was  the  major  contributor  to  the  delay.  Although  requested 
several  times  by  my  staff  prior  to  issuance  of  the  draft  EIS,  specific 
and  final  project  information  was  not  received  until  October  5,  1987 
with  the  draft  EIS.  Early  and  close  coordination  with  the  Fish  and 
Wildlife  Service.  California  Department  of  Fish  and  Game,  and  the 
National  Marine  Fisheries  Service,  during  the  draft  EIS  stage,  would 
have  alleviated  many  of  the  problems  with  the  proposed  project  changes 
and  the  draft  EIS. 

In  summary,  as  a  result  of  the  above  and  because  of  the  severe  ecological 
implications  associated  with  the  dredging  .and  aquatic  disposal  of  9.3 
million  cubic  yards  of  spoil  at  Alcatraz  and  in  the  ocean,  we  recommend 
that  the  project  not  proceed  until  we  have  had  the  oppo. tunity  to  conduct  a 
thorough  and  detailed  analysis  of  the  impacts  to  fish  and  wildlife  pursuant 
to  the  Fish  and  Wildlife  Coordination  Act.  As  per  the  National  Agreement 
between  our  agencies,  those  investigations  should  be  conducted  by  the 
Service  with  Corp's  funds.  However,  we  would  be  willing  to  consider  using 
the  Corps'  Central  San  Francisco  Bay  Project  Dredge  Material  Disposal  Site 

Investigation,  proposed  at  the  January  6.  1988  meeting  of  the  Dredge 
Advisory/Steering  Committee,  as  the  vehicle  to  obtain  some  of  the  needed 
data.  This  would  be,  however.  long-range,  and  therefore,  would  not  meet 
the  immediate  needs  of  the  Oakland  Inner  and  Outer  Harbors  project. 
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As  an  alternative,  until  such  studies  are  completed  and  information  is 
available  to  determine  the  effects  of  dredge  spoil  disposal  on  the  Bay 
biota,  dredged  spoils  from  this  project  might  be  disposed  of  at  the  Site  B- 
1  ocean  disposal  site:  this  would  be  in  lieu  of  dredging  Alcatraz  (2.5 
million  cubic  yards)  and  the  disposal  of  the  material  in  the  ocean  (Site 
l.M).  and  the  subsequent  disposal  of  7  million  cubic  yards  from  Oakland 
Inner  and  Outer  Harbors  at  Alcatraz  as  presently  proposed.  This  would 
require  additional  investigation  but  we  feel  it  could  be  completed  in  a 
shorter  time  frame  if  the  site  were  to  be  used  on  a  one-time  basis. 

Although  we  prefer  a  deep-water  ocean  disposal  site.  Site  B1  would  be 
acceptable  for  this  project  only  and  only  until  a  suitable  ocean  disposal 
site  is  designated. 

We  are  hopeful  that  with  close  coordination,  many  of  the  issues  previously 
discussed  can  be  resolved  and  an  environmentally  sound  project  constructed. 
We  would  like  to  meet  with  you  at  your  convenience  to  discuss  this  matter 
further,  and  determine  a  course  of  action  to  complete  the  Fish  and  Wildlife 
Coordination  Act  process  for  this  project.  I  or  Fred  T.  .Vakaji  of  ray  staff 
can  be  reached  at  (916)  978-4613. 


cc:  Reg.  Dir.,  (AFWE),  FWS.  Portland.  OR 

Bob  Tasto,  CDFG,  .Marine  Res.  Branch.  Menlo  Park.  CA 
Jim  Bybee.  NMFS.  Santa  Rosa 
EPA.  San  Francisco 

Alan  Ramo.  Citizens  for  a  Better  Environment.  San  Francisco 
John  Beuttler,  United  Anglers.  Berkeley 


T 
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DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT.  CORPS  OF  ENGINEeRS 
211  MAIN  STREET 

SAN  FRANCISCO,  CAUIFORNIA  S41  OS  -  1903 

30  October  1987 


Environmental  Branch 


Mr.  James  McKevitt,  Field  Supervisor 
Division  of  Ecological  Services 
U.  S.  Fish  and  Wildlife  Service 
2800  Cottage  Way.  Room  E-2328 
Sacramento,  CA  95825 

Dear  Mr.  McKevitt, 

We  are  pleased  to  submit  for  your  review  and  concurrence  the  draft 
scopes  of  work  (enclosed)  for  our  FY  1938  transfer  fund  agreement.  Please 
review  and  notify  us  of  your  concurrence  or  conflicts.  We  expect  to 
receive  your  concurrence  as  soon  as  possible  to  execute  our  agreement  with 
your  Regional  Office.  Copies  of  the  transmittal  of  the  FY  1988  Transfer 
Fund  agreement  and  scopes  of  work  will  be  provided  to  you  when  completed. 

Briefly,  we  have  input  requirements  during  FY  1988  for  dredged 
material  disposal  for  the  Oakland  Harbor  deep-draft  navigation 
improvements;  San  Francisco  Bay  to  Stockton,  Phase  3  Project;  San 
Francisco  Shoreline  Study,  for  3  Interims;  Noyo  River  Channel  Extension; 
the  Marin  County  Shoreline/San  Rafael  Creek  205  flood  control  Study; 
Pescadero  Creek  205  flood  control ;  and  San  Pedro  Creek  205  flood  control. 

'  Funding  for  the  San  Pedro  Creek  205  flood  control  effort  is  not  presently 

'  available,  and  notification  of  study  funding  is  expected  during  the  fiscal 

year.  We  will  also  process  the  scopes  of  work  for  the  San  Francisco 
V  Shoreline  Study,  for  3  Interims,  a^^ter  further  coordination  and  discussion 

I  with  your  staff  to  be  arranged  during  November  1987.  Briefly,  the  FY  1988 

input  requirements  for  the  San  Francisco  Bay  Shoreline  Study  are  as 
follows: 


Interim  Study 

Task 

Tentative 

Schedul" 

Start 

Complete 

1 

Supplement  to  Draft 
Coordination  Act  Rept 

December  (37) 

February  (38) 

Final  Coordination  Act 
Report 

August  (38) 

September  (38) 

2 

Habitat  Evaluation 

January  (88) 

April  (33) 

Draft  Coordination  Act 

January  (88) 

May  (38) 

3 

Planning  aid  letter 

March  (88) 

June  (38) 

17  “ 


2S 


-2- 


As  our  FY  1988  program  and  budget  are  supplemented  or  modified  due  to 
potential  add-ons  to  our  small  project  authorities,  we  expect  to  have 
additional  work  to  schedule  with  your  Field  Office  in  Sacramento  during 
the  fiscal  year.  Questions  related  to  the  the  FY  1988  transfer  funding 
requirements  should  be  directed  to  Mr.  Les  Tong  (FTS)  454-0439.  We  look 
forward  to  corrpleting  our  transfer  agreement  for  FY  1988  after  your 
revi ew. 

Sincere  ly , 


U 

Chief,  Planning/Engineering  Division 


Enclosures 


OAKLAND  HARBOR  FY  88 


Project  Manager:  Dennis  Thuet  FTS  454-0394 
SEIS  Coordinator:  Patricia  Duff,  FTS  454-0441 

Objecti ve:  To  provide  a  final  supplemental  Coordination  Act  letter  report 
on  the  disposal  of  approximately  3.1  million  cubic  yards  of  dredged 
material  from  the  navigation  improvements  of  Oakland  Outer  Harbor  and 
approximately  4.1  million  cubic  yards  of  dredged  material  from  Oakland 
Inner  Harbor  at  the  Alcatraz  disposal  site,  San  Francisco  Bay,  and  2,7 
million  cubic  yards  of  material  from  the  Alcatraz  disposal  site  at  a 
designated  ocean  disposal  site. 

Project  Description:  Oakland  Harbor  is  located  on  the  eastern  shore  of 
central  San  Francisco  Bay  in  Alameda  County,  about  eight  miles  inside  the 
Golden  Gate.  The  existing  -35  foot  3.4  mile  long  Oakland  Outer  Harbor 
channel  is  located  immediately  south  of  the  San  Francisco-Oak  land  Bay 
Bridge.  The  Outer  Harbor  Channel  serves  the  Seventh  Street  Terminal, 
various  private  and  public  container  terminals,  and  the  Oakland  Army  Base 
Terminal.  It  varies  in  width  from  600  feet  to  800  feet  and  contains  a 
turning  basin  950  feet  in  diameter.  The  existing  -35  foot  Inner  Harbor 
Channel  provides  access  to  three  major  container  facilities  at  U.  S,  Lines, 
American  President  Lines,  and  the  Howard  terminal.  The  channel  is  600  feet 
wide  with  lesser  widths  between  the  rock  banks  at  the  entrance  channel. 

Two  Plans,  Y  and  Z,  are  being  considered  for  the  proposed  Outer  Harbor 
improvement.  Both  Plans  call  for  deepening  the  entire  one-way  channel  from 
-35  feet  to  -42  feet  MLLW.  Both  would  widen  the  bar  channel  from  800'  to 
900',  and  widen  the  existing  entrance  channel  from  300  to  1,000  feet.  Plan 
Z  retains  the  dogleg  width  at  600’.  Plan  Y  widens  the  dogleg  from  600  to 
700  feet.  Both  Plans  relocate  and  increase  the  diameter  of  the  turning 
basin  from  950  to  either  1600  feet  (Plan  Z)  or  1425  feet  (Plan  Y).  Plan  Z 
is  the  preferred  alternative  as  it  would  not  result  in  relocation  of  the 
Bay  Area  Rapid  Transit  (BART)  tunnel  and  less  dredging  would  be  necessary. 
The  proposed  improvements  for  the  Inner  Harpor  includes  deepening  to  -42 
feet  and  the  dredging  of  a  1,200-foot  diameter  turning  area  at  project  mile 
3.3. 


There  is  no  designated  ocean  disposal  site  at  this  time.  The  ’"ormer 
100-fathom  site  (SF-7)  was  located  within  the  Farallon  Islands  Marine 
Sanctuary  in  1980.  The  Corps  of  Engineers,  with  oversight  ^'•om  the 
Environmental  Protection  Agency,  is  in  the  process  of  designating  an  ocean 
site  for  disposal  of  dredged  material  which  meets  the  criteria  of  40  CFR 
Part  227.  The  location,  depth  and  distance  from  the  Golden  Gate  of  the 
preferred  site  is  described  in  the  Supplemental  Draft  EIS. 

The  proposed  dredging  of  2.7  million  cubic  yards  from  the  Alcatraz  site 
(SF-11)  w’th  disposal  at  an  ocean  site  represents  an  additional  disposal 
requirement.  Ocean  disposal  of  material  from  the  Alcatraz  site  will 
require  use  of  a  clamshell  dredge.  Material  would  be  loaded  into  barges 
for  transport  to  the  selected  ocean  disposal  site. 


Previous  Coordination  Activities:  Information  provided  by  the  Fish  and 
Wi'idlife  Service  relevant  to  this  project  includes  the  Oakland  Outer  Harbor 
Coordination  Act  Report,  dated  1  September  1976  for  disposal  at  Alcatraz  on 
the  eob  tide  only;  the  Planning  Aid  Letter  dared  31  January  1986  for 
unrestricted  disposal  of  dredged  materials  from  Oakland  Outer  and  Richmond 
Harbors  at  the  Alcatraz  disposal  site.  Additional  comments,  on  ebb  tide 
disposal  of  dredged  materials  at  Alcatraz,  were  provided  in  the  Planning 
Aid  Letter  for  John  F.  Baldwin  Ship  Channel  dated  25  April  1984  and  14 
August  1985.  The  final  Coordination  Act  Report  for  Oakland  Inner  Harbor 
was  furnished  by  Fish  and  Wildlife  Service  in  April  1984.  Disposal  of 
dredged  material  at  the  Alcatraz  site  was  discussed.  Draft  Supplemental 
Environmental  Impact  Statement  (SEIS)  for  the  Oakland  Harbor  project  (both 
Outer  and  Inner  Harbors)  was  distributed  for  review  September  23,  1987. 

Corps  Furnished  Data:  The  dredge  material  is  characterized  as  intermixed 
sand  and  consolidated  fine-grained  sediments.  Elutriate  tests  on  sediment 
samples  from  the  site  in  1985  and  1987  have  been  conducted  and  indicate 
that  the  material  would  meet  state  water  quality  criteria  after  dilution. 
Suspended  particulate  and  solid  phase  bioassays  were  also  performed  on 
samples  in  1985  and  no  environmentally  unacceptable  effects  were 
indicated.  Further  bioassay  and  bioaccumulation  testing  are  in  progress  to 
determine  if  the  material  from  the  Alcatraz  site  meets  the  criteria  for 
ocean  disposal.  Preliminary  test  results  will  be  available  by  January 
1988. 

Statement  of  Services: 

1.  Provide  a  final  supplemental  letter  report  which  discuss  the 
disposal  of  dredged  material  from  the  Alcatraz  disposal  site  into  the 
preferred  ocean  disposal  site  as  described  in  the  Draft  SEIS. 

2.  Coordinate  with  the  State  Department  of  Fish  and  Game,  National 
Marine  Fisheries  Service,  and  other  agencies  as  appropriate.  Letters 
should  be  obtained  by  FWS  from  other  agencies  describing  their  concurrence 
in  the  FWS  report,  or  providing  other  views,  and  this  should  be  appended  to 
the  FWS  report  furnished  to  the  Corps. 

Checkpoint  Dates: 

Checkpoint  1:  September  23,  1987  Draft  SEIS  circulated  for  review 

Public  Meeting:  November  5,  1987 

Checkpoint  2:  December  15,  1987  Submit  Final  Letter  Report 
Funds  Available: 


Assistant  Director  Date 
Fish  and  Wildlife  Service 
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DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT.  CORPS  OP  ENGINEERS 
211  MAIN  STREET 

SAN  FRANCISCO.  CALIFORNIA  941  OS  -  190S 

October  1,  1987 

Mr.  James  J.  McKevitt 
Division  of  E^r^logical  Services 
Attention:  Mr.  Fred  Nakaji 
U.S.  Fish  and  Wildlife  Service 
2800  Cottage  Way,  Room  E-1803 
Sacramento,  California  95825 

Dear  Mr.  McKevitt: 

The  enclosed  document,  "Oakland  CXiter  and  Inner  Harbors  Deep-Draft 
Navigation  Improvements  Draft  General  Design  Memorandum  Number  1  and  Supplement 
to  the  Environmental  Impact  Statement,  Alameda  County,  California"  is  provided 
for  your  review  and  comment. 

Please  provide  us  with  a  final  supplemental  Coordination  Act  letter  report 
pursuant  to  the  Fish  aind  Wildlife  Coordination  Act  (16  USC  661-666C)  .  As 
requested  in  our  Scope  of  Services  (Item  2  in  the  Statement  of  Services) ,  and 
in  our  letter  of  August  6,  1987  to  Mr.  Nakaji,  please  incliide  the  views  of  the 
California  Department  of  Fish  and  Game  (CDFG)  and  National  Marine  Fisheries 
Services  (NMFS)  in  your  report.  Copies  of  the  SEIS  and  results  of  the  second 
season  biological  testing  are  also  being  sent  to  CDFG  (Mr.  Rcbert  Tasto)  and 
NMFS  (Mr.  Jim  Bybee)  .  The  finad  ocean  disposal  site  selection  document  is  not 
yet  available;  however,  information  from  the  draft  document  has  been 
incorporated  in  the  Supplemental  EIS.  Please  note  the  schedule  in  the  August 
6th  letter  for  ccmpleticn  of  the  formal  coordination. 

As  stated  in  our  Scope  of  Services,  FWS  representation  at  our  public 
meeting  scheduled  for  November  5,  1987,  7:30  P.M. ,  at  the  Bay  Model  in 
SausaLLito,  California  is  clLso  required.  Questions  regarding  this  project 
should  be  directed  to  Ms.  Patricia  Duff  (415/974-0441  or  Frs/454-0441)  or  Mr. 
Les  Tong  (415/974-0439  or  FIS  454-0439)  of  ray  staff. 

Sincerely, 


Galen  H.  Yanagihara 
Colonel,  Corps  of  Engineers 
District  Engineer 

2  Enclosures 
Copy  Furnished: 

Mr.  Robert  Tasto,  California  Department  of  Fish  and  Game,  Marine  Rescurces 
Branch,  411  Burgess  Drive,  Menlo  Park,  CA  94025 

Mr.  James  Bybee,  National  Marine  Fisheries  Service,  Habitat  Conservation 
Service,  777  Sonona  Avenue,  Roam  325,  Santa  Rosa,  CA  95404 
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United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 

Division  or  Ecological  Services 

2800  Cottage  Way,  Room  E-1803 
Sacramento.  California  95825 


August  18,  198T 


Mr.  William  C.  Angeloni.  Chief 
Planning  Engineering  Division 
San  Francisco  District.  Corps  of  Engineers 
211  Main  Street 

San  Francisco.  California  94105-1905 

Subject:  Corps  of  Engineers  -  Oakland  Harbor  Deep  Draft  Navigation 

Improvements.  Alameda  County.  California  -  Pre-dredging 
of  Alcatraz  Dredge  Disposal  Site 

Dear  Mr  .  .\ngeloni : 

This  responds  to  your  August  6.  1987  letter  requesting  our  comments  on  the 

Corps'  proposal  to  dredge  2.7  million  cubic  yards  of  material  from  the  in- 
Say  dredge  disposal  site  at  Alcatraz  for  disposal  at  an  ocean  disposal 
site.  Subsequent  to  the  dredging.  7.3  million  cubic  yards  of  spoils  from 
Oakland  Harbor  will  be  disposed  of  at  the  same  in~8ay  Alcatraz  disposal 
site. 

As  you  are  aware,  we  have  repeatedly  stated  clearly,  in  the  past,  our 
concerns  on  disposal  of  dredge  spoils  at  Alcatraz,  and  just  recently  on 
the  use  of  ocean  disposal  Site  B-1.  Those  concerns  are  still  applicable 
today.  They  are  based  on  fish  and  wildlife  impacts  associated  with  (1)  the 
actual  dredging  process,  (2)  the  deposition-resuspension-recirculation- 
redeposition  cycle,  (3)  the  shoaling  problem  at  Alcatraz,  and  (4)  the  basic 
lack  of  biological  information  for  the  selection  of  an  ocean  disposal  site 
(Site  B-1.  Station  1.  etc.). 


The  Corps'  proposal  to  pre-dredge  Alcatraz  for  the  sole  purpose  of  allowing 
additional  dumping  of  spoils  from  the  Oakland  Harbor  channels  at  Alcatraz 
will  increase  impacts  of  dredging  and  the  deposition-resuspension- 
recirculation-redeposition  cycle  on  the  Bay  biota.  The  direct  impacts  of 
dredging  would  be  unnecessarily  repeated,  resulting  in  materials  again 
being  resuspended,  recirculated,  and  redeposited  within  other  areas  of  San 
Francisco  Bay.  especially  if  dredging  is  conducted  by  a  clamshell  dredge 
during  the  flood  tide.  We  have  assumed  that  dredging  will  occur  at  all 
tidal  cycles  once  it  is  initiated.  Therefore,  we  believe  more  than  4.6 
million  cubic  yards  of  material  will  ultimately  (pre-dredging  and 
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subsequent  disposal  at  Alcatraz)  be  resuspended,  recirculated,  and 
re deposited  within  San  Francisco  Bay,  or  out  of  the  Golden  Gate.  We 
believe,  however,  that  a  significant  portion  of  the  sediments  will  be 
retained  within  the  Bay. 

Our  primary  goal  is  to  minimize  dredging  and  dredge  spoil  disposal  impacts 
on  fish  and  wildlife  by  reducing  or  eliminating  recirculation  and 
redeposition  of  dredged  spoils  within  San  Francisco  Bay  as  much  as 
possible.  Therefore,  our  basic  position  has  always  been  that  first 
priority  for  disposal  of  dredged  material  should  be  upland  areas  followed 
by  ocean  disposal.  Only  if  these  alternatives  are  not  feasible  should 
open-water  disposal  in  the  Bay  be  considered,  and  then  only  on  ebb  tides. 

Your  present  proposal  includes  ocean  disposal;  however,  it  does  not  reduce 
or  eliminate  in-Bay  disposal  and  hence  the  adverse  effects  of  in-Bay 
disposal  on  the  Bay  '  biota.  In  fact.  the  pre-dredging  of  Alcatraz 
contributes  to  these  effects.  We.  'Therefore,  recommend  that:  (1)  to 
minimize  the  impacts  of  dredging  and  dredge  spoil  disposal  on  fish  and 
wildlife  of  San  Francisco  Bay.  dredging  at  Alcatraz  12.7  million  cubic 
yards!  not  be  conducted  for  the  sole  purpose  of  providing  additional  space 
for  the  deposition  of  newly  dredged  material  (7.3  million  cubic  yards)  from 
the  Oakland  Harbor  channels  at  the  same  Alcatraz  site:  (2)  if  an  upland 
site  is  not  available,  dredge  materials  from  the  Oakland  Harbor  channels  be 
directly  disposed  of  .it  .in  ocean  disposal  site  acceptable  to  the  Fish  and 
Wildlife  Service,  the  Ciiifornia  Department  of  Fish  and  Game.  National 
.Marine  Fisheries  Service,  .ind  the  Environmental  Pr-itection  Agency:  and  (31 
sufficient  biological  information  be  provided  to  the  above  concerned 
resource  agencies  to  determine  whether  the  proposed  ocean  disposal  sites 
are  suitable  for  this  purpose. 

We  appreciate  the  opportunity  to  provide  input  to  your  planning  process. 
For  assistance  regarding  this  matter,  please  contact  Mr,  Fred  T.  Nakaji  of 
my  staff  at  FTS  460-1613  or  (916)  973-1613. 

S 1 ncere 1 y 

James  D  Carson 

Acting  Field  Supervisor 


D-36 


DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT.  CORPS  OF  ENGINEERS 
211  MAIN  STREET 

SAN  FRANCISCO,  CALIFORNIA  94105  -  1905 


Environmental  Branch 


August  6,  1987 


Mr.  Fred  Nakaji 

U.S.  Fish  and  Wildlife  Service 
Ecological  Services  Office 
2800  Cottage  Way,  Room  E1803 
Sacramento,  CA  95825 


Dear  Mr.  Nakaji: 

In  reference  to  your  conversation  with  Patricia  Duff  of  my  staff  on  August 
6,  1987,  the  purpose  of  tnis  letter  is  to  request  adoitional,  informal  planning 
assistance  and  to  inform  you  of  our  proposed  schedule  for  formal  coordination 
for  the  Oakland  Inner  ana  Outer  Harbor  deep-draft  navigation  improvement 
projects. 

Since  your  submittal  of  the  planning  aid  letter  dated  February  24,  1987 
wnich  commented  on  selection  of  an  ocean  disposal  site  to  receive  dredged 
material  from  the  Oakland  channels,  the  project  has  been  modified.  The  U.S. 
Army  Corps  of  Ehgineers,  San  Francisco  District  now  proposes  clamshell  dredging 
2.7  million  cubic  yards  of  material  from  the  in-Bay  Alcatraz  disposal  site  and 
taking  this  material  to  an  ocean  disposal  site.  Then,  7.3  million  cubic  yards 
of  slurried  dredged  material  t'rom  the  Oakland  channels  would  be  disposed  at  the 
Alcatraz  disposal  site.  The  material  removed  from  the  Alcatraz  site  would  be 
equal  to  that  from  Oakland  expected  to  be  retained  at  the  in-Bay  site.  The 
remaining  4.6  million  cubic  yards  of  material  would  be  available  for 
resuspension  and  movement  out  of  tne  Golden  Gate,  or  recirculation  within  San 
Francisco  Bay. 

The  disposal  sites  under  consideration  for  receipt  of  the  Alcatraz  material 
are  the  nearshore  site  (Station  1  on  the  attached  map)  and  the  midshelf  site 
(Station  B1  on  the  map).  Since  we  would  like  to  include  your  comments  on 
pre-dredging  the  Alcatraz  site  in  our  Administrative  Draft  Supplemental 
Environmental  Impact  Statement  which  will  be  reviewed  by  our  division  office 
beginning  August  27,  1987,  your  comments  are  needed  by  August  21,  1987. 


-2- 


The  following  is  our  schedule  for  finalizing  formal  coordination  with  your 
office: 

1.  October  1,  1987  --  Request  to  FWS  for  Final  Supplemental 

Coordination  Act  Letter  Report 

2.  October  1,  1987  --  Submission  to  FWS,  NMFS,  and  CDFG  of  the  following: 

a.  Draft  SEIS,  Oakland  Outer  and  Inner  Harbor  Deep-Draft  Navigation 
Improvements 

b.  Final  Report,  Ocean  Disposal  S'te  Selection 

c.  Final  Report,  Second  Season  Testing  Program  (April  1987)  Baseline 
Physical  and  Biological  Analysis  of  Potential  Ocean  Disposal  Sites  Offshore 
San  Francisco 

3.  November  15,  1987  --  0.5.  Army  Corps  of  Engineers,  San  Francisco  District 

receives  Final  Coordination  Act  Letter  Report  from  the  U.S.  Fish  and  Wilolife 
Service,  Ecological  Services. 


We  would  appreciate  a  formal  response  to  this  request  at  the  earliest 
possible  date.  If  you  have  questions  regarding  this  request,  please  contact 
Ms.  Patricia  Duff  at  (FTS)  454-0441.  We  appreciate  your  attention  to  this 
subject  and  look  forward  to  receiving  your  comments  and  input. 

Sincerely, 

( i  ' — -  ■ 

Wil 1 iam  C.  Angeloni 

Chief,  Planning/Engineering  Division 

Enel  s 
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OCEAM  DISPOSAL  SITES  UNDER  CONSIDERATION  FOR  SELECTION  UNDER 
SECTION  103,  MARINE  PROTECTION,  RESEARCH  AND  SANCTUARIES  AC, 
TO  RECIEYE  MATERIALS  DREDGED  FOR  THE  OAKLAND  HARSOR  DEEPENI.NG 
PROJECT. 
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OCEAN  DISPOSAL  SITESl  -  LOCATION  AND  DEPTH 


SITE 


HAUL  DISTANCE  FROM  WATER 
LOCATION  GOLDEN  GATE  BRIDGE  DEPTH 

(LAT/LONG)  (NMI)  (FATHOMS)  (METERS)  (FEET) 


NEARSHORE  SITE 

STATION  1  37O4Q‘00"N;  15.6  25-30  46-55  150-180 

122O44'00‘‘W 

MIDSHELF  SITE 

SITE  B1  .  37031'16"N;  24.9  45-50  82-91  270-300 

122048 •32“W 


1  One  of  these  sites  will  be  selected  for  receipt  of  dredged  material  for 
the  Oakland  Deep-Draft  Navigation  Project  under  Section  103  of  the  Marine 
Protection  Research  and  Sanctuaries  Act,  and  EPA's  Ocean  Dumping  Regulations 
and  Criteria  (40  CFR  220-225,  227-229). 


D-40 


United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 

Division  of  Ecological  Services 
2800  Cottage  Way,  Rm.  E-1803 
Sacramento,  California  95825 


May  5,  1937  . 


Mr.  Rod  Chisholm,  Chief 
Environmental  Branch 

San  Francisco  District,  Corps  of  Engineers 
211  Main  Street 

San  Francisco,  California  94105 

Subject:  CE  -  Oakland  Inner  Harbor  Deep  Draft  Navigation  Improvements, 
Alameda  County,  California  -  ‘lotice  of  Intent  to  Prepare  a 
Supplemental  Environmental  Impact  Statement 

Dear  Mr.  Chisholm; 

We  have  reviewed  your  Notice  of  Intent  to  prepare  a  draft  supplemental 
environmental  statement  for  this  project  and  provide  the  following 
comments. 


Our  primary  concern  is  the  impacts  of  dredge  spoil  disposal  on  valuable 
in-Bay  and  ocean  fish  and  wildlife  resources.  Previously,  we  stated  that 
our  first  priority  for  disposal  of  dredged  material  is  upland  areas 
followed  by  ocean  disposal,  and  then  in-Bay  disposal  at  Alcatraz  only 
on  the  ebb  tide.  Therefore,  we  concur  with  your  decision  to  investigate 
the  use  of  an  ocean  disposal  site,  since  ocean  disposal  was  not  considered 
in  your  final  environmental  impact  statement. 

We  do,  however,  recommend  that  the  draft  supplemental  environmental 
impact  statement  include  a  thorough  evaluation  of  impacts  on  marine 
resources  of  the  area,  if  an  ocean  site  is  selected  under  Section  103 
of  the  Marine  Protection  Research  and  Sanctuaries  Act.  Our  concerns 

regarding  the  proposed  ocean  disposal  sites  were  provided  to  you  in  our 
February  24,  1987  planning  aid  letter. 

We  appreciate  the  opportunity  to  provide  comments.  For  further  assistance, 
please  contact  Mr.  Fred  T.  Nakaji  of  my  staff  at  FTS  460-4613. 

Sincerely, 


cc;  RD  (AFWE)  FWS,  Portland,  OR 
ES/BEC,  Washington,  D.C. 
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United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 

Division  of  Ecological  Services 
2300  Cottage  Way,  Rn.  E-1S03 
Sacramento,  California  95825 


February  24,  1987 


District  Engineer 

San  Francisco  District,  Corps  of  Engineers 

211  Main  Street 

San  Francisco,  C.A  94105 

Subject:  CE-Oakland  Inner  and  Outer  Harbor,  Deep  Draft  Navigation 
Improvements,  Alameda  County,  California  -  Review  of 
Proposed  Ocean  Disposal  Sites  for  Dredged  Materials 


Dear  Sir; 

This  planning  aid  letter  is  provided  in  partial  fulfillment  of  our  FY  37 
scope  of  work.  It  includes  our  preliminary  analysis  of  four  proposed 
ocean  sites  for  the  disposal  of  dredged  spoils  presently  being  investigated 
by  the  Corps  of  Engineers  for  both  projects.  The  information  contained 
herein  is  preliminary  in  nature  and  is  provided  as  technical  assistance 
to  aid  your  planning  orocess.  It  does  not  constitute  our  detailed  report 
called  for  in  Section  2  of  the  Fish  and  Wildlife  Coordination  Act.  Our 
analysis  is  based  on  project  information  provided  by  the  Corps  of  Engineers 
prior  to  February  9,  1987. 

In  response  to  your  staff's  request,  our  analysis  concentrates  primarily 

on  the  impacts  of  dredged  spoil  disposal  at  the  four  proposed  ocean 

sites  (B-1,  B-2,  B-3  and  B-5;  Figure  1).  A  detailed  analysis  of  the 

use  of  clamshell  dredge,  in  lieu  of  a  hydraulic  cutterhead  dredge,  at 

the  harbors  will  be  provided  in  our  supplemental  Fish  and  Wildlife  Coordination 

Act  report.  Fish  and  wildlife  resources  at  the  project  areas  and  within 

San  Francisco  Bay  are  as  described  in  our  past  Coordination  Act  report 

and  planning  aid  letters. 

We  were  asked  by  your  staff  to  determine  which  of  the  four  prooosed  ocean 
disposal  sites  would  be  the  most  preferable  for  the  disposal  of  dredge 
materials  from  Oakland  Inner  and  Outer  Harbors.  We  have  conducted  a 
review  of  a  number  of  studies  with  regard  to  dredging  and  dredged  sooil 
disposal,  including  that  by  Stevenson  and  Parr  (1986).  The  conclusions, 
however,  are  unclear  and  conflicting  as  to  where  ocean  disoosal  should 
occur.  Much  of  this,  we  believe,  is  due  to  the  lack  of  sufficient  information 
regarding  the  resources  and  the  impacts  of  such  actions  on  these  resources. 
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Based  on  a  single  sample  period  (October  1986)  Stevenson  and  Parr  indicated 
that  Site  3-1  (a  shallow  water  site)  would  be  the  most  appropriate  of  the 
four  proposed  sites.  However,  Nybakken  et  al .  (1984)  nesi fated  to  ctoose 
a  site  because  of  the  lack  of  information.  He  did  suggest  that  "...by  go''no 
only  a  little  farther  (from  Stations  1  and  2,  Figure  1),  it  would  be  possible 
to  dispose  of  dredged  material  in  very  deep  water  off  the  edge  of  the 
continental  shelf  and  hence  avoid  involvement  with  any  fishery  ’-esource." 

In  turn,  the  California  Department  of  Fish  and  Game  (Sob  "^asto,  198^,  personal 
communication)  indicates  that  the  rocky,  deep  water  site  (3-4)  supports 
a  sablefish  (Black  Cod)  fishery. 

A  review  of  existing  scientific  information  on  the  biota  of  the  area 
indicates  that  all  sites  presently  being  investigated  by  the  Corps  of 
Engineers  provide  habitat  for  finfish  and  shellfish  soecies  of  commercial 
and  sport  significance,  and  the  food  organisms  on  which  they  depend. 

Although  the  sites  may  vary,  somewhat  in  species  abundance  and  diversity, 
they  all  seem  to  support  a  significant  fauna.  Therefore,  the  disposal 
of  9.3  million  cubic  yards  of  dredged  spoils  from  Oakland  Inner  and 
Outer  Harbors,  at  any  one  of  the  oroposed  sites,  will  have  an  adverse 
effect  on  these  resources. 

Based  on  Stevenson  and  Parr's  preliminary  findings,  we  would  agree  with 
their  conclusion  that  disposal  of  dredged  materials  at  Site  B-1  would  be 
the  least  detrimental  to  the  biota  of  the  sites  under  investigation. 

This  was  based  on  the  "...relatively  low  fish  abundance,  low  biomass  of 
the  most  highly  utilized  benthic  food  resources,  and  the  absence  of  brooding 
dungeness  crab."  However,  we  must  remember  that  the  basis  ^or  their 
conclusion  was  a  single  survey  conducted  in  October  1986.  The  study 
does  not  take  into  consideration  seasonal  or  year-to-year  variations  of 
vertebrate  and  invertebrate  faunal  populations  and  diversity.  In  addition, 
it  does  not  include  a  survey  of  very  deep  water  sites  off  the  continental 
shel f . 

We  hesitate,  at  this  time,  to  recommend  any  of  the  proposed  sites  for 
dredged  spoil  disposal,  especially  in  view  of  (1)  the  lack  of  sufficient 
information  on  the  biota  of  the  sites  (all  oroposed  sites  and  very  deep 
water  sites),  (2)  the  large  amount  of  dredged  materials  (9.3  million  cubic 
yards)  which  will  be  disposed  of  at  a  designated  site,  and  (3)  the  uncertainty 
of  the  long-term  effects  of  such  disposal  on  the  biota.  We  can,  however, 
assume  that  the  initial  effects  of  dredge  spoil  disposal  at  the  proposed 
sites  would  be  adverse  on  the  benthic  communities  through  burial.  This  would 
in  turn  adversely  affect  other  species  further  up  the  food  chain.  The  Coros' 
own  study  (1975)  showed  that  dredged  material  released  from  a  barge  fill 
directly  below  the  oath  of  the  barge,  distributed  some\/hat  unevenly,  and 
deposited  at  an  average  depth  of  one  foot.  This  occurred  with  the  release 
of  only  4,000  cubic  yards  of  material.  We  believe  the  effects  of  9.3  million 
cubic  yards  will  be  significantly  greater  in  magnitude  and  duration. 
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In  order  to  eliminate  as  much  of  the  adverse  effects  of  dredged  spoil 
disposal  on  the  valuable  marine  resources  of  the  area,  we  believe  Stevenson 
and  Parr's  study  (Kennitic  Laboratories,  Inc.)  for  the  Corps  of  Engineers 

should  be  (1)  expanded  to  consider  seasonal  variations  of  faunal  composition 
and  dynamics,  (2)  extended  to  encompass  at  least  3  years  of  sampling,  and 
(3)  expanded  to  include  several  extremely  deep  water  sites  beyono  the 
continental  shelf.  Until  this  is  done,  we  believe  it  is  premature  to 
select  a  ocean  disposal  site.  In  addition,  the  Corps  of  Engineers  should 
conduct  a  post-disposal  monitoring  study  to  determine  the  long-term  effects 
of  dredged  spoil  disoosal  at  the  selected  site. 

Ae  appreciate  the  opportunity  to  provide  input  to  your  planning  process. 

"or  further  assistance  regarding  this  letter,  please  contact  me  at 
>^15  460-4613. 


Si ncerely , 

Fred  T.  Nakaji 
Acting  Field  Supervisor 


C:  ARO  (FW£).  FWS,  Portland,  OR 
CDFG,  l^enlo  =ark,  CA 
Attn:  Bob  ^asto 
NMFS,  Santa  Rosa 
Attn:  Jim  Bybee 
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Division  of  Ecological  Services 
U.S.  Fish  &  Wildlife  Service 
2800  Cottage  Way,  Room  E-2727 
Sacramento,  CA  95825 
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I  (Include  ZIP  Code),  AND  AUTOVQN  NUMBER 

|US  Army  Engineer  District,  San  Francisco 
Corps  of  Engineers 
211  Main  Street 
San  Francisco,  CA  94105-1905 


Oakland  Harbor  -  Deep-Draft  Navigation  Improvements,  Alameda  County,  CA. 


Planning  Aid  Letter  and  Final  Supplemental  Coordination  Act  Letter  Report  on  the 
disposal  of  approx.  4.9  million  cubic  yards  of  dredged  material  in  accordance  with 
the  attached  scope  of  services. 


POC:  Don  Hancock 

FTS:  454-0394 

Accounting  Classification: 

96X3122  Constr  Gen  CE  Civil  S96043  88211  30  5J10  FWLR  321  EE  =  $5,000.00 
96X3121  Gen  Invest  CE  Civil  S96043  AD213  03  56Z0  OOFW  321  EE  =  $3,500.00 
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SCOPE  OF  SERVICES 


OAKLAND  HARBOR 

DEEP-DRAFT  NAVIGATION  IMPROVEMENTS 
ALAMEDA  COUNTY,  CALIFORNIA 


Project  Manager:  Don  Hancock  (Outer);  Gu>  Otoshi  (Inner),  FTS  454-0394 
SEIS  Coordinator:  Patricia  Duff,  FTS  454-0441 

Objective:  To  provide  an  additional  planning  aid  letter  and  final 
supplemental  Coordination  Act  letter  report  on  the  disposal  of 
approximately  4.9  million  cubic  yards  of  dredged  material  from  the 
navigation  improvements  of  Oakland  Outer  Harbor  and  approximately  4.4 
million  cubic  yards  of  dredged  material  from  Oakland  Inner  Harbor  at  a 
designated  ocean  disposal  site. 

Project  Description:  Oakland  Harbor  is  located  on  the  eastern  shore  of 
centra]  San  Francisco  Bay  in  Alameda  County,  about  eight  miles  insioe  the 
Golden  Gate.  The  existing  -35  foot  3.4  mile  long  Oakland  Outer  Harbor 
channel  is  located  immeoiately  south  ot  the  San  Franci sco-Oakl and  Bay 
Bridge.  The  Outer  Harbor  Channel  serves  the  Seventh  Street  Terminal, 
various  private  and  public  container  terminals,  and  the  Oakland  Army  Base 
Terminal.  It  varies  in  wioth  from  600  feet  to  800  feet  "ind  contains  a 
turning  basin  950  feet  in  diameter.  The  existing  -35  foot  Inner  Harbor 
Channel  provides  access  to  three  major  container  facilities  at  U.  S.  Lines, 
American  President  Lines,  and  the  Howard  terminal.  The  channel  is  600  feet 
wide  with  lesser  widths  between  the  rock  banks  at  the  entrance  channel. 

Two  Plans,  Y  and  Z,  are  being  considered  for  the  proposed  Outer  Harbor 
improvement.  Both  Plans  call  for  deepening  the  entire  one-way  channel  from 
-35  feet  to  -42  feet  MLLW.  Both  would  widen  the  bar  channel  from  800'  to 
900',  and  widen  the  existing  entrance  channel  from  800  to  1,000  feet.  Plan 
Z  retains  the  dogleg  width  at  600'.  Plan  Y  widens  the  dogleg  from  600  to 
700  feet.  Both  Plans  relocate  and  increase  the  diameter  of  the  turning 
basin  from  950  to  either  1600  feet  (Plan  Z)  or  1425  feet  (Plan  Y).  Plan  Z 
is  the  preferred  alternative  as  it  would  not  result  in  relocation  of  the 
Bay  Area  Rapid  Transit  (BART)  tunnel  and  less  dredging  would  be  necessary. 
The  proposed  improvements  for  the  Inner  Harbo  includes  deepening  to  -42 
feet  and  the  dredging  of  a  1,200-foot  diameter  turning  area  at  project  mile 
3.3. 


There  is  no  designated  ocean  disposal  site  at  this  time.  The  former 
100-fathom  site  (SF-7)  was  located  within  the  Farallon  Islands  Marine 
Sanctuary  in  1980.  The  Corps  of  Engineers,  with  oversight  from  the 
Environmental  Protection  Agency,  is  in  the  process  of  designating  an  ocean 
site  for  disposal  of  dredged  material  which  meets  the  criteria  of  40  CFR 
Part  227.  The  locations,  depths  and  distances  from  the  Golden  Gate  of 
sites  being  considered  are  listed  in  Table  1  and  shown  in  Figure  1.  Final 
designation  is  scheduled  fcr  late  January  1988. 
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The  change  in  disposal  locations  from  the  Alcatraz  site  (SF-11)  to  the 
ocean  disposal  site  assumes  a  change  in  dredging  methods.  Alcatraz 
disposal  assumed  use  of  a  hydraulic  cutterhead  dredge  in  order  to 
economically  meet  the  requirement  for  slurried  disposal.  Ocean  disposal 
assumes  use  of  a  clamsnell  dredge.  Material  would  be  loaded  into  barges 
for  transport  to  the  selected  ocean  disposal  site. 

Previous  Coordination  Activities:  Information  provided  by  the  Fish  and 
Wildlife  Service  relevant  to  tnis  project  includes  the  Oakland  Outer  Harbor 
Coordination  Act  Report,  dated  1  September  1976  for  disposal  at  Alcatraz  on 
the  ebb  tide  only;  the  Planning  Aid  Letter  dated  31  January  1986  for 
unrestricted  disposal  of  dredged  materials  from  Oakland  Outer  and  Richmond 
Harbors  at  the  Alcatraz  disposal  site.  Additional  comments,  on  ebb  tide 
disposal  of  dredged  materials  at  Alcatraz,  were  provided  in  the  Planning 
Aid  Letter  for  John  F.  Balcwin  Ship  Channel  dated  25  April  1984  and  14 
August  1985.  The  final  Coordination  Act  Report  for  Oakland  Inner  Harbor 
was  furnished  by  Fish  and  Wildlife  Service  in  April  1984.  Disposal  of 
dredged  material  at  the  Alcatraz  site  was  discussed. 

Corps  Furnished  Data:  The  dredge  material  is  characterized  as  38^  sand, 

21%  silt,  and  4021  clay.  Elutriate  tests,  on  samples  consisting  of  greater 
than  20%  fine  grain  material  by  weignt,  have  been  conducted  and  indicate 
that  the  material  would  meet  state  water  quality  criteria  after  dilution. 
Suspended  particulate  bioassays  and  two  types  of  solid  phase  bioassay  and 
bioaccumulation  testing  are  in  progress  to  determine  if  material  meets  the 
criteria  for  ocean  disposal.  Preliminary  test  results  will  be  available  by 
the  end  of  December,  1986.  The  final  report  of  the  bioassay  tests  will  be 
provided  to  the  Corps  by  tne  third  week  in  Februrary,  1987. 

Statement  of  Services:  1.  Provide  a  planning  aid  letter  and  a 
supplemental  letter  report  which  discuss  the  disposal  of  dredged  material 
from  both  Oakland  Inner  and  Outer  Harbors  into  a  designated  ocean  disposal 
site.  Results  of  the  bioassay  tests  will  be  provided  by  the  Corps  to  FWS 
as  soon  as  they  are  available  so  that  they  may  be  considered  in  the  final 
supplemental  letter  report. 

2.  Coordinate  data  and  reports  developed  with  the  State  Fish  and  Game 
and  National  Marine  Fisneries  Service,  and  other  agencies  as  appropriate. 
Letters  should  be  obtained  by  FWS  from  other  agencies  describing  their 
concurrence  in  the  FWS  data  and  reports,  or  providing  other  views,  and  this 
should  be  appended  to  the  FWS  report  furnished  to  the  Corps. 

Checkpoint  Dates,  Meetings  and  Reviews: 

Checkpoint  1:  January  23,  1987  Submit  Planning  Aid  letter 

Checkpoint  2:  March  15,  198/  Submit  Final  Supplemental  Letter  Report 

Attend  Public  Meeting:  Between  May  -  June  1987 


Funds  Available:  $8,500 
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TABLE  1 :  ALTERNATIVE  SITES 


,  i  . 

SITE 

LOCATION 
(LAT/LONG. ) 

DISTANCE  FROM 
GOLDEN  GATE 
(NMI ) 

NEARSHORE  SITES 

SITE  83 

37Ol6'06''N; 
122031' 00''W 

32 

STATION  1 

37O40'00"N; 
122044 ‘00''W 

13 

HIDSHELF  SITES 

SITE  81 

37031' 16"N; 
122048' 32 "W 

22 

SHELF- BREAK  SITES 

STATION  2 

37029' 00 "N; 

122057 '22"W 

28 

SITE  82 

37022' 46 "N; 
122O50'ir"W 

30 

SITE  85 

37029' 39"N 
122055 '12"W 

26 

DEEP-WATER  SITES 

SITE  84 

37O30'00"N 

123O08'C0"W 

34 

WATER 

DEPTH 

(FATHOMS) 

35-45 

25-30 

45-50 

80-155 

60-80 

60-75 

450-550 
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United  States  Department  of  the 

FISH  AND  WILDLIFE  SERV  ICE 

Division  of  Ecological  Services 
2800  Cottage  Way,  Roon  E-1803 
Sacramento,  California  96825 


Interior 


January  31,  1986 


District  Engineer 

San  Francisco  District  Corps  of  Engineers 
211  Main  Street 

San  Francisco,  California  94105 

Subject:  CE  -  Unrestricted  Tidal  Disposal  at  Alcatraz;  Oakland  Outer  and 
Richmond  Harbors,  San  Francisco  Bay,  California 


Dear  Sir: 

This  planning  aid  letter  is  provided  pursuant  to  our  FY  36  scope  of  work 
It  addresses  our  concerns  regarding  the  impacts  on  fish  and  wildlife  of 
dredged  spoil  disposal  at  the  Alcatraz  open-water  disposal  site  without 
tidal  restrictions.  The  letter  was  prepared  under  the  authority,  and  in 
accordance  with  the  provisions,  of  the  Fish  and  Wildlife  Coordination  Ac 
(16  U.S.C.  661  et  seq.).  The  analysis  is  based  on  infomaticn  provided 
the  Corps  of  Engineers  prior  to  January  17,  1985. 

Our  recommendations  are  based  on  the  Fish  and  Wildlife  Service's  Mitiga¬ 
tion  Policy  (Federal  Register  46:15,  January  23,  1981)  which  provides 
internal  guidance  for  establishing  appropriate  compensation  for  projects 
under  our  purview.  iJnder  this  policy,  resources  are  divided  into  four 
categories  to  assure  that  recommended  compensation  is  consistent  with  the 
fish  and  wildlife  values  involved.  These  resource  categories  cover  a  range 
of  habitat  values  from  those  considered  to  be  unique  and  irreplaceable,  to 
those  believed  to  be  of  relatively  low  value  to  fish  and  wildlife. 

The  overall  biological  productivity  in  the  subtidal  habitat  within  the 
navigation  channels  is  relatively  low.  The  benthic  community  is  unstable 
due  to  shoaling,  periodic  maintenance  and  prop  wash  from  deep  draft 
vessels.  As  such,  species  diversity  and  abundance  are  less  than  in  the 
undisturbed  areas  of  the  Bay.  Therefore,  we  have  designated  the  habitat  to 
be  impacted  in  Oakland  Outer  and  Richmond  Harbors^as  Resource  Category  4. 
The  mitigation  goal  is  to  minimize  loss  of  habitat  value.  We  do  not  have 
sufficient  data  on  the  Alcatraz  disposal  site  to  determine  the  Resource 
Category. 
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DESCRIPTION  OF  THE  PROJECTS 


Oakland  Outer  Harbor 


The  existing  navigation  project  consists  of  a  35-foot  deep  (at  mean  lower 
low  water),  800-foot  wide  entrance  channel.  The  channel  extends  from  deep 
waters  of  San  Francisco  Bay  across  a  shoal  area  southeast  of  Yerba  Buena 
Island  before  narrowing  to  600  feet  at  the  beginning  of  the  turning  basin 
(Figure  1).  The  upper  turning  basin  narrows  to  a  950-foot  wide  channel 
and  continues  to  the  head  of  Oakland  Outer  Harbor. 

The  proposed  harbor  improvement  plan  includes  deepening,  from  -35  feet  to 
-42  feet  mean  lower  low  water  (MLLW),  and  widening  of  the  channel  from  the 
Inner  Harbor  Channel  junction  to  the  Oakland  Amy  Base.  The  widening  will 
provide  a  turning  basin  of  about  1,800  feet  in  diameter. 

About  4.9  million  cubic  yards  of  bottom  sediments  will  be  removed  by 
hydraulic  dredge  to  obtain  the  desired  dimensions.  The  sediment  will  be 
dumped  at  two  different  dredge  spoil  disposal  sites  depending  on  the 
pollutant  levels  of  the  sediments.  Highly  polluted  sediments  will  be 
transported  to  Site  SF-7  at  100  fathoms  in  the  ocean,  whereas  less  polluted 
material  will  be  dumped  at  Site  SF-11  south  of  Alcatraz  Island  in  San 
Francisco  Bay.  This  determination  will  be  based  on  the  U.S.  Environmental 
Protection  Agency's  dredge  disposal  criteria  for  Region  IX.  Presently,  it 
appears  that  aoout  15  percent  of  the  sediments  will  be  taken  to  the  100- 
^athom  site.  Deepening  and  widening  of  the  channels  will  increase  dredge 
spoil  disposal  from  annual  maintenance  dredging  ^ron  about  230,000  to 
310,000  cubic  yards. 

Richmond  Harbor 

The  existing  navigation  project  extends  from  deep  water  in  San  Francisco  Bay 
to  the  Port  of  Richmond  (Figure  2).  The  channel  is  maintained  at  a  depth  of 
-35  feet  MLLW,  except  at  its  teixiinus  in  the  upper  Santa  Fe  Channel  where 
the  depth  decreases  to  -30  feet  MLLW.  The  width  of  the  navigation  channel 
is  600  feet  for  most  of  its  length.  At  Point  Potrero,  however,  the  channel 
flares  into  a  turn  and  then  continues  at  a  width  of  850  feet  in  a  northerly 
direction  to  the  entrance  of  the  Santa  Fe  Channel. 

Proposed  improvements  for  the  1.5-mile  long  channel  consist  of  deepening 
of  the  channel  ^rom  -35  to  -41  feet  MLLW,  and  excavating  a  new  turning  basin 
at  the  Old  Ford  Channel  to  assure  navigational  safety.  The  turning  basin 
will  have  a  turning  radius  of  1,425  feet.  The  Inner,  Harbor  Channel  width 
will  be  constricted  from  850  feet  to  740  feet  due  to  berth  widening. 

About  5.0  million  cubic  yards  of  sediment  will  be  excavated  by  clamshell 
dredge  during  a  2-year  construction  period.  Thereafter,  dredge  spoils  from 
maintenance  dredging  will  increase  from  about  430,000  to  630,000  cubic  yards 
(average  annual).  Since  the  sediment  analysis  indicated  that  the  materials 
will  not  exceed  the  Environmental  Protection  Agency's  criteria  for  disposal 
of  dredged  material  in  inland  waters,  all  dredged  material  will  be  disposed 
of  in  deep  water  at  the  Alcatraz  site. 
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FIGURE  1 


RICHMOND  INNER  HARBOR  CHANNEL 


GENERAL  CONCERNS 


Effects  of  Dredging  and  Spoiling  on  Biological  Resources 

Fish  and  Wildlife  resources  in  the  project  area  are  typical  of  those  found 
in  the  saline  portions  of  San  Francisco  Bay.  Channel  nodi "^i cations  and 
continuous  human  disturbances,  however,  have  degraded  the  wildlife  values  of 
the  project  area. 

Many  plants  and  animals  occupying  the  water  column  of  the  Central  Bay 
also  utilize  the  harbor.  Phytoolankton  form  the  basis  of  the  food  chain  in 
the  Bay.  Zooplankton  form  the  next  trophic  level  in  the  food  chain.  These 
tiny  animals  consume  phytoplankton  which,  in  turn,  are  eaten  by  juveniles  of 
many  sport  and  commercially  important  fish  such  as  striped  bass  and  salmon. 

Benthic  organisms  are  also  very  important  in  the  Bay  ecosystem.  A  diverse 
assemblage  of  benthic  soecies  inhabit  the  Central  Bay,  which  reflects  the 
close  connection  of  this  area  with  the  ocean  environment  and  ^-elative 
stability  in  the  deeper  oortions  of  the  Bay. 

Variables  such  as  natural,  physical,  chemical  and  biological  disturbances 
impact  benthic  populations.  In  addition,  however,  benthic  organisms  are 
routinely  disturbed  or  removed  from  the  channel  by  maintenance  dredging 
operations  and  prop  wash  ‘rom  deeo-draft  vessels.  Bottom  disturbances  at 
the  dredge  site  cause  severe  imoacts  on  benthic  organisms  below  and  on  the 
surface.  Mortality  rates  due  to  dredging  (clamshel’  and  hydraulic  suction 
dredges)  are  probably  high,  -urthemore,  organisms  that  survive  dredging 
imoacts  probably  die  on  the  barges  enroute  to  the  disoosal  site.  Also, 
routine  dredging  of  navigation  channels  prevents  the  benthic  community  of 
annelids,  molluscans,  and  arthropods  from  attaining  the  same  species  diversity 
and  abundance  as  non-di sturbed ,  deep  waters  of  the  Bay. 

At  the  dump  site,  the  loss  of  benthic  organisms  is  caused  by  smothering  ■^"rom 
clumps  of  sediment  that  settle  on  the  bottom.  Consequently,  benthic  popula¬ 
tions  are  relatively  unstable  in  this  area  due  to  the  continuous  dumping  of 
dredged  material. 

‘lektonic  species  such  as  fish  are  mobile;  however,  their  diversity  and 
abundance  in  the  harbors  could  be  reduced  if  conditions  are  not  as  suitable 
as  those  in  the  adjacent  areas.  There  is  oresently  no  information  available 
to  indicate  that  a  dif-^erence  in  “"ish  composition  exists  between  the  harbors 
and  the  Bay.  Adult  fish  orobably  can  avoid  the  direct  imoacts  of  dredging 
operations.  However,  this  does  not  imply  that  they  are  not  subject  to  some 
stress  as  a  result  of  temporarily  reduced  dissolved  oxygen  and  higher  turbid¬ 
ity  levels.  It  is  expected  that  fish  species  '"ound  in  adjacent  areas  of  the 
Bay,  including  anadromous  forms  which  only  pass  through,  enter  and  use  the 
harbors  at  some  time  during  their  life  cycles  (Figure  3).  Also,  the  larval 
stages  of  marine  and  estuarine  'ish  species  may  be  subject  to  stress  if  they 
are  present  in  areas  that  are  being  dredged. 


SOURCE:  D«*UaIe.  G.  1966 


FIGURE  3 


The  marmals  of  the  Bay,  which  include  sea  lions,  seals  and  porpoises, 
probably  do  not  utilize  the  harbors  to  any  extent  due  to  hunan  activity. 
Waterbirds  utilize  the  harbors  just  as  they  do  the  rest  of  the  Bay.  Some 
species  of  gulls,  terns,  grebes  and  cormorants  are  present  in  the  harbors 
oil  year,  while  others  are  seasonal  visitors.  Waterfowl,  mainly  diving 
ducks  such  as  scaup  and  canvasback,  use  the  open  water  habitat  for  resting 
and  feeding. 

In  San  Francisco  Bay,  the  dungeness  crab,  bay  shrimps,  and  Pacific  herring 
are  of  high  commercial  value  (Figures  4,  5,  and  6).  Shrimp  and  Pacific 
herring  are  harvested  in  the  Bay.  Gravid  Pacific  herring  cast  their  roe 
onto  the  shallow  substrate  of  the  Central  Bay  and  San  Pablo  Bay  in  waters 
ranging  up  to  15  feet  deep.  Although  the  dungeness  crab  is  harvested  in  the 
ocean,  the  Bay  is  utilized  as  a  nursery  area  for  a  major  portion  of  the 
central  California  coast  crab  population.  Post-larval  stages  move  into  the 
Bay  in  May-June  and  leave  the  Bay  by  the  following  September.  As  such,  it's 
possible  that  the  dumping  of  large  amounts  of  material  at  Alcatraz  and 
associated  turbidity  can  adversely  impact  this  commercial ly-important  species. 

Various  species  of  shellfish  occur  throughout  the  Bay  (Figures  7,  3). 

There  are  some  commercial ly-harvestable  populations  of  clams  and  oysters 
in  the  Bay.  Dredging  of  navigation  channels,  dumping  at  Alcatraz,  and 
recirculation  of  sediment  back  into  the  Bay  system  results  in  higher  than 
normal  levels  of  turbidity.  This  would  severely  impact  clams,  oysters  and 
other  shellfish  which  are  filter  feeders  and  sessile;  they  would  be  subject 
to  extreme  stress  from  excessive  amounts  of  sediment. 

The  shallow  areas  of  the  bay,  including  the  intertidal  areas,  are  considered 
the  most  biologically  productive  areas  in  terms  of  biomass.  During  high 
tides,  the  shallow  bottom  areas  serve  as  feeding  areas  for  a  variety  of  fish 
species,  and  on  the  ebb  tide,  the  tidal  flats  are  used  extensively  by  shore- 
birds  in  search  of  food  on  or  just  below  the  surface.  Since  most  of  the 
sediments  tend  to  settle  in  shallow  areas,  above  normal  levels  could 
adversely  impact  populations  of  benthic  organisms. 

Effects  of  Sedimentation  (General) 

San  Francisco  Bay  covers  an  area  of  about  460  square  miles  (294,000  acres) 
and  a  drainage  area  of  62,920  square  miles,  or  about  40  percent  of  the  total 
area  of  California.  Seventy  percent  of  the  Bay  is  less  that  18  feet  deep 
and  about  20  percent  is  over  29  feet  deep. 

In  San  Francisco  Bay,  sediments  enter  the  Bay  frcm  the  land  via  the 
drainage  system.  It  circulates,  accumulates  and  eventually  part  of  it 
is  transported  to  the  Pacific  Ocean.  The  volume  of  sediment  inflow  to 
the  Bay  has  been  estimated  by  several  investigators.  As  shown  in  Table 
1,  estimates  range  from  3.2  million  cubic  yards  to  10.5  million  cubic 
yards  annually.  While  these  estimates  were  based  on  different  assumptions 
and  years,  they  provide  an  indication  of  sediment  inflow  to  the  Bay  each 
year.  Based  on  these  studies,  it  was  also  estimated  that  4.2  to  3.1 
million  cubic  yards  of  sediment  flow  out  to  the  ocean,  and  about  2.4  to 
5.2  million  cubic  yards  remain  in  the  Bay  (Figure  9).  A  large  part  of 
the  sediment  remains  in  the  Bay  for  a  number  of  years.  It  is  deposited,  then 
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FIGURE  5 
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PIGURE  6 


M;«jor  clam  beds  In  Intertidal  zone  of  San  Francisco  Day, 
1967.  Arevi  of  circle  Is  proportional  to  estimated  adult 

population. 

Source:  Wooater,  T.W.  1968. 
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TABU  I 


annual  szDDfflrr  inflow-outtlow  and 
DEPOSITION  VOLUMES 
FOR 

SAN  FRANCISCO  BAT  SYSTEM 


InveatlcaCor 

Inflow 

Delta 

Inflow  Prow 

Other  Total 

Tributaries  Inflow 

Sedlaaat 

Outflow 

Sedloenc 

DeDOaiClnn 

(Mlllloas  of 

Cubic  Tarda) 

Gilbert  (1917)  predicted 

Prior  CO  18SO 

2.0 

18S<>*1914 

23.0 

Preaeat 

3.0 

' 

Gris  (1931) 

5.73 

-5.4* 

Corpo  of  BaglaMra  (19S4) 

Exlaclas 

3.36 

Pucura  v/coaerola 

1.97 

OVA  (1953) 

Bxlaclas 

4.0 

Future  «/eoncrola 

3.0 

U.3.G.S.  (1961) 

Proa  1937-1959 

7.2 

1.6 

8.8 

Preaeat 

6.9 

1.1 

3.0 

Salth  (1963) 

7.04 

1.195 

3.235 

5.2 

Corpa  of  Engineers 

(1965) 

8.13 

1.43 

9.56 

4.2 

5.2 

Krone  (1966) 

By  year  1960 

3.1 

2.4 

10.5 

3.1 

2.4 

By  year  1990 

4.34' 

2.4 

6.7 

By  year  2020 

3.04- 

2.4 

5.4 

*  Conald«ra  only  North  B«y. 

*•  BM«d  on  Delta  Water  Dlveralona. 
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resuspended,  recirculated  and  redeposited  elsewhere,  and  eventually 
transported  out  of  the  Bay  system.  As  such,  it  appears  that  of  about  10 
million  cubic  yards  of  sediment  entering  the  Bay  each  year,  approximately  5 
million  cubic  yards  are  transported  to  the  ocean;  about  4  million  cubic 
yards  remain  in  the  Bay. 

Two  other  factors  affect  sedimentation  in  the  Bay:  annual  dredging  and 
disposal  operations,  and  resuspension  of  bottom  sediments  due  to  tidal 
and  wind-induced  currents.  According  to  the  Corps,  about  10  million  cubic 
yards  of  Bay  sediments  are  dredged  annually  by  the  Federal  government  and 
private  interests.  Most  of  this  is  deposited  in  three  open  water  disposal 
sites:  Alcatraz,  San  Pablo  Bay  and  Carquinez  Straits.  Deposition  from 

civil  and  military  projects  at  Alcatraz  is  about  3.5  million  cubic  yards 
annually.  Not  to  be  overlooked,  however,  is  the  additional  one  million 
cubic  yards  of  spoil  (authorized  by  the  Corps  of  Engineers)  for  disposal  at 
Alcatraz  by  private  interests.  Consequently,  out  of  an  estimated  10  million 
cubic  yards  of  spoil  generated  annually  by  maintenance  dredging  projects  in 
the  Bay,  about  50  percent  is  dumped  at  Alcatraz. 

According  to  the  Corps,  the  Alcatraz  site  has  been  used  for  over  90  years 
as  a  disposal  site  (Figure  10).  Historically,  depths  within  the  site  have 
ranged  from  100  to  160  feet.  The  2,000-foot  diameter  site  is  located  in 
a  high-energy  area.  Strong  currents  eventually  transport  most  of  the 
material  deposited  on  the  bottom  out  to  the  ocean.  In  recent  years,  however, 
consolidated  material,  along  with  concrete,  rubble  and  debris  have  been 
detected  in  the  eastern  part  of  the  site  (Figure  11).  This,  of  course, 

■"aised  the  question  regarding  the  future  use  of  this  site  as  a  disposal  area 
for  material  dredged  from  navigation  channels  in  the  Bay.  Studies  indicated 
that  depths  in  the  eastern  portion  of  the  site  have  decreased  to  as'little 
as  -28  feet  below  mean  lower  low  water  (MLLW).  A  minimum  of  -AQ  feet  is 
required  for  navigation.  This  problem  was  discussed  in  the  Division 
Engineer's  response  to  the  Department  of  the  Interior's  official  comments  on 
the  construction  of  Phase  II  of  the  John  F.  Baldwin  Ship  Channel  (letter 
dated  August  16,  1984).  In  the  letter,  it  was  stated  that  the  tip  of  the 
mound  was  recently  dredged  to  -40  feet  MLLW  to  remove  the  hazard  to  naviga¬ 
tion,  and  that  information,  as  to  the  cause  and  how  the  site  might  be 
managed  in  the  future,  will  be  studied  by  the  Corps.  Currently,  disposal  of 
dredged  material  is  authorized  in  the  western  one-half  of  the  Alcatraz  site. 
However,  we  understand  that  dredged  material  from  Phase  II  of  the  John  F. 

Baldwin  Ship  Channel  will  be  deposited  in  the  northern  section  at  depths  of 
70  feet  or  greater  (Figure  12). 

Model  studies  conducted  by  the  Corps  indicated  that  about  47  percent  of  the 
dredge  spoils  disposed  of  at  Alcatraz  are  transported  out  of  the  Bay  when 
dumped  on  all  tidal  cycles  (Table  2).  Open  water  disposal,  however,  results 
in  material  being  transported  back  into  the  Bay  for  circulation  and  deposi¬ 
tion.  As  shown  in  Table  2,  about  53  percent  of  the  material  (about  2.5 
million  cubic  yards)  that  is  dumped  at  Alcatraz  on  all  tides  returns  to  the 
Bay.  The  Corps  has  estimated  that  about  10  percent  of  the  dredged  material 
(about  500,000  cubic  yards)  dumped  at  Alcatraz  may  reenter  the  same  channels 
dredged  or  enter  other  channels  in  the  Bay. 
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Table  2. 


Unrestricted  tidal  disposal  at  Alcatraz  site 


Percent  of 
dredged  Material 

47 

1 

21 

27 

3 

1 

The  results  of  model  studies  conducted 
about  30  percent  of  the  material  would 
during  the  strongest  1-hour  of  the  ebb 
less  if  the  material  is  released  durin^ 


Area  of  deposition 

Outside  the  Bay 

Extreme  south  end  of  Bay 

Between  S.F,  Airport  and  Bay  Bridge 

Central  Bay 

San  Pablo  Bay 

Carqui nez ' Strai t 

by  the  Corns  also  indicated  that 
leave  the  Bay  if  it  was  released 
tide.  Presumably  the  amount  would  be 
one  full  cycle  of  ebb  tide. 


"he  Corps  has  stated  that  under  natural  conditions,  about  170  million  cubic 
yards  of  sediments  are  recirculated  and  redistributed  within  the  Bay  system 
each  year,  or  about  466,000  cubic  yards  per  day.  Most  of  the  sediment 
settles  in  the  shallower  areas  of  the  Bay.  Attempts  to  evaluate  impacts  of 
the  estimated  10  million  cubic  yards  of  dredging,  done  annually  by  the  Corps 
and  private  interests,  would  be  rather  meaningless  unless  we  know  the 
range  of  suspended  solid  levels  from  the  natural  background  and  compare  it 
to  various  leve.ls  associated  with  dredging  and  spoiling  at  Alcatraz. 


We  have  already  provided  our  views  relating  to  project-induced  impacts  of 
dredging  on  aquatic  organisms  within  the  project  channels,  as  well  as  those 
associated  with  dumping  at  Alcatraz  on  all  tides,  in  our  analysis  of  the 
John  Baldwin  Ship  Channel  Project. 


Maintenance  dredging  conducted  in  the  Bay  each  year  disturbs  and  redistrib¬ 
utes  sediments  equal  to  the  amount  of  new  sediments  flowing  annually  into 
the  Bay  system,  about  10  million  cubic  yards.  This,  alone,  adversely  impacts 
benthic  and  other  aquatic  organisms  which  inhabit  the  Bay.  This  situation, 
however,  is  compounded  by  the  deposition  of  spoils  at  Alcatraz.  Dredged 
material  that  is  carried  back  into  the  Bay  settles  mainly  in  shallow  areas. 

As  indicated,  most  of  the  large  navigation  channels  are  located  within  this 
area  such  as  the  Central  Bay  and  south  to  the  San  Francisco  Airport  (Figure 
13).  We  agree  that  maintenance  dredging  redistributes  existing  sediment 
within  the  system.  However,  disposal  of  dredged  sediments  in  the  Bay  brings 
back  material  into  circulation  that  would  otherwise  be  retained  in  the 
channels.  This  has  the  effect  of  increasing  turbidity  levels  and  lowering 
dissolved  oxygen  levels  in  the  channels  and  shallow  portions  of  the  Bay. 

PROJECT-RELATED  CONCERNS 


Effects  of  Unrestricted  Tidal  Disposal  at  Alcatraz:  Oakland  Outer  and 
Richmond  Harbor  Project 

Our  analysis  of  tlie  Oakland  Outer  Harbor  Project  was  provided  in  our 
September  1,  1976  report.  In  the  report,  'we  did  not  recommend  that  spoiling 
be  done  only  on  ebb  tides.  However,  our  views  regarding  unrestricted  disDOsal 
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FIGURE  13 


of  dredged  material' at  Alcatraz  was  clearly  stated  in  our  letters  of  April  25, 
1984  and  August  14,  1985  on  the  John  F.  Baldwin  Ship  Channel  Project,  Phase 
II  and  Phase  III  respectively.  Our  recommendation  has  not  changed,  we 
recommend  again  that  disposal  be  done  only  on  ebb  tides. 

We  believe  that  it  would  be  of  little  benefit  to  evaluate  the  impacts  of 
dumping  dredged  material  from  one  or  two  projects.  More  realistically,  we 
should  evaluate  the  cumulative  impacts  of  increased  sedimentation  from  all 
major  navigation  projects  in  or  near  Central  Bay,  particularly  since  dumping 
at  Alcatraz  on  all  tides  have  similar  impacts  on  aquatic  organisms  in  the  Bay. 
A  forecast  of  new  dredging  and  increased  maintenance  with  disposal  at  Alcatraz 
is  shown  in  Table  3. 

Table  3,  New  and  maintenance  dredging  proposed  by  the  Corps, 

San  Francisco  Bay  (million  cubic  yards) 


Estimated 

Additional 

Project  Name 

New 

Maintenance 

John  F. 

Bal dwi n  Ship  Channel  , 

Phase 

II 

8.1 

+  80,000 

John  F. 

Baldwin  Ship  Channel, 

Phase 

III 

12.0 

*2,000,000 

Oakland 

Inner  Harbor 

4.2 

+  70,000 

Oakland 

Outer  Harbor 

4.9 

+  88,000 

Richmond 

1  Harbor 

5.0 

+  200,000 

Maintenance  dredging  accounts  for  an  estimated  4.5  million  cubic  yards  of 
dredged  material  dumped  at  Alcatraz  each  year.  About  3.5  million  cubic 
yards  is  from  navigation  projects  maintained  by  the  Corps  and  the  remaining 
one  million  is  from  projects  authorized  by  the  Corps. 

During  the  next  8  years,  about  34  million  cubic  yards  of  material  will 
be  dumped  at  Alcatraz  of  which  53  percent  will  return  to  the  Bay  system. 

The  Corps  has  stated  that  even  though  the  amount  of  material  to  be 
dumped  at  Alcatraz  will  increase  at  least  3  times  during  construction  of 
these  projects,  the  Bay  system  is  capable  of  assimilating  this  material 
during  project  construction.  While  this  may  be  true,  we  do  not  believe 
that  biological  resources  can  stand  this  increase  without  serious  harmful 
effects.  With  this  amount  of  new  material  plus  annual  maintenance,  we  would 
expect  a  decline  in  biological  productivity,  even  though  temporary,  within 
the  navigation  channels  and  shallow  portions  of  the  Central  Bay. 

Economics  of  Spoil  Disposal 

We  agree  that  the  cost  of  dredged  spoil  disposal  is  very  important  in  the 
selection  of  disposal  sites  and  timing  of  disposal.  This  is  understandable 
since  it  represents  a  major  part  of  the  total  project  cost  and  determination 
of  the  benefit-cost  ratio.  However,  environmental  costs  are  not  mentioned. 
Those  mentioned  include  only  the  added  cost  of  project  construction  and 
maintenance  if  dredged  materials  are  disposed  on  ebb  tides  only.  We  believe 
that  the  impacts  of  sedimentation,  due  to  new  dredging  projects  planned  for 
the  next  3  years,  plus  annual  maintenance  dredging  and  dumping  at  Alcatraz, 
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could  adversely  impact  fish  and  wildlife  resources  of  the  Bay  significantly. 
As  such,  we  cannot  concur  in  the  Corps'  approach  to  the  problem  of  continued 
justification  of  dumping  at  Alcatraz  on  all  tidal  cycles  merely  because 
project  costs  would  be  less. 

We  believe  a  comparative  analysis  should  be  conducted  of  ebb  tide  only 
disposal  at  Alcatraz  and  deposition  at  all  tides.  It  should  include  the 
reduction  in  maintenance  dredging  cost  which  would  occur  with  reduced 
sediment  deposition  in  the  navigation  channels  with  ebb  tide  only  disposal. 
We  would  hope  that  this  information  will  be  available  for  us  to  evaluate. 

Economic  data  on  the  value  of  fish  and  wildlife  resources  in  the  Bay  is 
available  in  various  reports.  However,  there  is  an  absence  of  studies  that 
evaluate  the  impacts  of  sedimentation  on  fish  and  wildlife  populations, 
harvest,  and  associated  economic  value.  A  study  of  this  type  may  be  costly; 
however,  it  may  be  necessary  if  fish  and  wildlife  resource  values  have  to 
compete  in  economic  terms  with  the  added  cost  of  ebb  tide  disposal  at 
Alcatraz.  We  hooe  that  this  will  not  be  necessary. 

Detecting  changes  in  biological  resources  have  always  been  difficult.  This 
is  particularly  true  in  estuarine  systems  which  are  subject  to  the  economic 
vagaries  of  the  commercial  fishery  as  well  as  environmental  changes  that 
affect  their  well  being.  As  such,  we  are  placed  in  a  position  of  using 
biological  data  without  a  comparable  base  to  evaluate  the  impacts  of 
sedimentation  on  fish  and  wildlife  resources  in  economic  terms. 

RECOMMENDATION 


The  Service  has  never  considered  in-Bay  disposal  as  adequate  or  acceptable 
relative  to  preserving  fish  and  wildlife  resources  in  the  Bay.  Our  basic 
position  has  always  been  that  first  priority  for  disposal  of  dredged 
material  should  be  in  upland  areas  followed  by  ocean  disposal.  Only  if 
these  alternatives  are  not  feasible  should  open-water  disposal  in  the  Bay 
be  considered  and  then  on  ebb  tides  only.  Although  we  have  recommended  ebb 
tide  disposal  for  material  dredged  from  Richmond  Harbor,  this  should  not  be 
construed  as  being  an  acceptable  way  to  dispose  of  large  amounts  of  dredged 
material  in  the  long  term.  If  disposal  at  Alcatraz  is  decided  upon  in  lieu 
of  these  more  environmentally  acceptable  alternatives,  disposal  should  be 
done  only  during  the  ebb  flow  of  the  tide. 

We  appreciate  the  opportunity  to  provide  input  to  your  planning  process  for 
these  projects.  For  assistance,  please  contact  Mr.  Wally  Wiest  at  8-460-4613. 


Si ncerely. 


James  J.  McKevitt 
Field  Supervisor 


cc;  Reg.  Dir,,  (AHR),  Portland,  OR 
Dir.,  CDFG,  Sacramento,  CA 
iNMFS,  Tiburon 

EPA,  San  Francisco,  (!  illy  Wong) 
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£nvironc3«!nttf}  branch  - 


l:r,  James  hicKevItt  ^  S  DEC  iSC; 

Fielu  Supervisor 
Division  of  Ecological  Services 
Cottage  Day  Rn  E-27E7 
Sacraoento,  California  9sb29 

Deer  Kr.  Hckavitt: 

ae  are  writing  to  provide  you  with  inforsation  related  to  your  supplemental 
letter  report  for  disposal  activities  for  our  navigation  ioproveaents  for 
Richsono- and  Oaklano  Cuter  Harbors  at  the  designated  Alcatraz  disposal  site 
iSF-Ul. 

As  you  Know,  we  are  presently  conducting  a  nuobcr  of  investigations  related 
to  the  accuaulation  of  material  at  the  Alcatraz  site.  To  bring  you  up  to  date 
for  the  Alcatraz  disposal  site,  we  nave  (11  characterized  the  physical  ano 
Chemical  conipusltlon  of  the  mound  Ichenical  analysis  is  enclosure  1);  (2) 
perforcieti  Oioassay  tests  using  csaterial  froa  the  mound  icraft  final  report  is 
enclosure  2);  (3)  collected  prototype  current  data;  (4;  lEpleaentea  natii  model 
tests  to  sisiulcte  disposal  from  instantaneous  uucip  (enclsourc  31  and  to 
oetemlne  the  critical  shear  stress  for  erosion  as  well  as  erosion  rates  for 
various  sediment  types  at  various  liquidity  indices;  and  (o)  will  continue  to 
coni  tor  the  area  of  the  Alcatraz  site  including  areas  outside  of  Its  present 
boundaries.  Although  the  accumulation  of  materia)  has  not  diBinished,  we  are 
still  awaiting  results  from  the  studies  described  in  (4)  aocve  tnat  will 
facilitate  our  ability  to  csanagd  the  disposal  of  oreugec  caterial  at  the 
Alcatraz  site. 

In  addition  to  the  Alcatraz  studies,  we  are  also  continuing  our  ocean 
disposal  site  investigation  offshore  San  Francisco,  initiatirig  work  with  our 
waterways  Expericient  Station  (HESl  In  cooruinaticn  with  local  expertise  on  a 
sedioent  transport  aodel,  oonltonng  the  designated  two  north  bay  sites  at  San 
Fablo  Bay  and  Carquinez  Straits,  and  will  initiate  reviews  ana  studies  of 
alternate  disposal  options  including  land  disposal,  Sana  re-use.  and  an 
open-water  South  San  Francisco  bay  disposal  site.  As  we  coiapile  Inforoation 
fraa  these  studies,  manayenienc  tseasures  will  be  developed  with  the  objective  to 
Fsaintaiii  long-cera  use  of  the  Alcatraz  site  for  the  suitable  disposal  of 
dredged  fiiaterial. 

At  this  tlee,  as  Indicated  in  our  Scope  of  tiork  for  the  disposal  of  dreageo 
material  from  Kichniond  and  Oaxiand  Outer  Harbors,  v»e  nave  contracted  with  hES 
for  aetenaining  erodaoility  of  various  types  of  sediments.  This  study  is  not 
scnedulec  for  conpleticn  until  April  is»bu,  Results  of  this  study  are  expected 
to  contribute  to  nanageinent  measures  ensuring  long-term  use  of  the  Alcatraz 
site  for  ureoged  catena)  disposal.  Data  from  i^del  tests  simulating  disposal 
from  instantaneous  ouap  are  available  and  a  report  on  the  rMdel  test  is 
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enclosed  (Lnclosure  31.  The  results  are  Melted  to  tne  Instantaneous  response 
of  sediDients,  comprised  of  fine  gram  (silts  and  clays;  ano  coarse  grain  (sane) 
riaCerlals,  ana  to  the  general  conclusion  that  the  nigner  uie  rate  of  uuapmg, 
the  nigner  tne  potential  for  ourial.  Also  enclosed  is  a  synopsis  of  tne 
testing  Oeing  perfonaeo  related  tu  snort-tern  fate  of  Biaterial  duciped  at  tne 
Alcatraz  site  referred  to  m  paragraph  3.  of  the  report  (enclosure  4),  since  it 
IS  related  to  your  recoceienaation  for  eoc  tide  disposal. 

Lastly,  we  have  also  enclosed  for  your  Information  our  Division's  response, 
dated  Id  >*ugust  i9d4  (enclosure  i),  to  tne  department  of  tne  Interior’s 
official  cooaents  on  tne  construction  of  Phase  1  ct  tne  John  P.  dalowin  Ship 
Channel  related  to  disposal  at  tne  oesignateo  wlcatraz  disposal  site. 

ue  locJt  forward  to  continued  cocrcinatlon  on  tne  disposal  of  dredged 
Eiaterlal  in  San  Francisco  bay  anu  to  receiving  your  input  to  our  two  navigation 
projects.  Klctsaond  ano  takland  Cluter  harbors. 

Sincerely, 


Willlaa  C.  Angeloni 

Chief,  Planning/Engineerlng  Division 


Enclosures 


TCliG/jw 

CP: 

SPNPE-R 

ProJ  Files 

4-d43v 

SPHPE  kdg 

SPHPE-P.  Rdg 

20  Dec 

CHISHCLP; 

SPhPt-P  (Erlich) 

SPNPE-k 

SPiJPE-D  (hancocfe) 

AKCELO;  ’ 
SPnPE 

U.S.  DEPARTMENT  OF  HTTERIOR,  U.S.  FISH  AND  WILDLIFE  SERVICE 
Endangered  Species  Office 
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United  States  Department  of  the  Interior 

nSH  AND  WILDLIFE  SERVICE 

SACRAMENTO  ENDANGERED  SPECIES  OFFICE 
2800  Cottage  Way,  Room  S-1823 
Sacramento,  California  95825-1846 


In  Reply  Refer  To:  ’  °87 

1-1-33-F-40 


Mr.  William  C.  Angeloni 
Chief.  Planning ■ Engineering  Division 
U.S.  Army  Corps  of  Engineers 
211  .Main  Street 

San  Francisco,  California  94105-1905 

Subject:  Draft  Oakland  Outer  and  Inner  Harbors  Deep-Draft 

Navigation  I.mprovements  Design  Memorandum  Number  1  and 
Supplemental  Environmental  I.mpact  Statement,  Alameda 
County,  California 

Dear  Mr.  Angeloni: 

In  response  to  your  November  2,  1987,  letter,  we  have  reviewed 
the  referenced  documents  and  the  final  report  entitled; 
California  Least  Tern  Foraging  and  Other  Off  Colony  Activities 
Around  Alameda  Naval  Air  Station  During  1986.  We  agree  with  you 
conclusion  that  the  proposed  project  is  not  likely  to  affect  the 
least  tern  or  other  listed  species  in  the  area.  Thus, 
reinitiation  of  formal  consultation  will  not  be  necessary. 

Please  contact  Peter  Sorensen  of  my  staff  at  FTS  460-4866  if  you 
-tave  any  questions  on  this  matter. 


S incerely , 


cc :  Field  Supervisor, 


Eclogical  Services, 


Sacramento,  CA  ; ES-S ) 
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;I.‘'>yirnn'^^nt:' 1  '.I’jnch 


.ir.  odil  Aoactic.'i,  Fierld  Supervisor 
Sntlaneered  jpecios  '':ff1c!? 

'J.  S,  Fish  and  'lildlif?  Service 
rsSC  Cottage  'I'ay  E-l;123 
Socrr.'nento,  Colifernia  S532j 


S''3r  'Ir.  ;>cbctich, 

Tne  '^nclcsod  final  report,  "CoHfcrnla  Least  T'^rn  Fnnplng  and  .'tdier 
;c1-''ny  Activities  Around  Ale'riGdn  ilaval  Air  Station  during  ISSf)",  ■’"s 
sutriitted  in  ccr^liance  with  Section  7  (c)  of  the  Snilengeroc  Soeci'^s  '.ct 
(IS  d.S.S.  SSl-oFSc)  'nfl  the  regulations  found  at  S'"  CF;?  102.  Sase-i  on 
‘•n.''  fcracing  studies  porfer'^d  during  13Sd-iS2S,  •/?  'ive  oetemln-'':;  •Fn''-. 
■'’•“■penlng  t'le  Cokl'nd  Harbor  channels  is  net  likely  to  -effect  the  laas: 
.:rn  or  ether  threatened  cr  andangsred  species,  four  c3nc'-!rr''nce  (ith 
“■.his  ■'''tereiinetion  is  requested.  2u’Stions  roqr.rdine  ‘his  deteni nation 
soou'd  ae  directed  to  !lr.  Lester  Tcng  (FTS)  45S-S-’.S0. 

'Iso  enclosed  for  your  infernatien  is  2  copy  of  toe  Draft  Senerai  Design 
■'^■eernndun  'iurber  1  and  Supploroentnl  Hnvirnnrient tl  I.rp.act  Staternent  for 
t'v’  S  ah  land  , (arbors  deep-draft  navigation  i'^rowo^eot  project.  This 

addresses  ocean  disposal  of  dr'‘dged  ^Tatorial,  and  ■./as  fon.'^rded 
"e  you  ;in'Ier  sep.ar.atc  cover  al'ing  '/ith  a  copy  of  the  Corps'  ''n.d.ang.ereo 
so'^cios  coordination  I'^tter  to  the  .''ation.il  ,'i;trif>c-  Fisheries  Service, 
j-.r-.-'  ■'ct.ober  Pieasc  note  the  ■"'nd  of  ccitonnt  period  en  the  'Jraft 

lull,  is  ’.'ov'^.-’fccr  i.‘ci7. 


*  ra  r  ^  ^  1 

>  r  * 

P  r*  0  ^  r  i  ^  I  ' 
rn'sprj^pr  ;■  , 

’SDP'i-FH-:’  .Ida 

.yy.;pM_nr.  ' 

CESPN-FE-P  (Thuet) 


S 'ncere ly , 


lli.'en  C.  'e'"'^er. i 

!i”f,  Pl.Tenlne/Eoginesi'ino  Division 


Th.'!S/lt/."'T 
lE'lPH-FE-'’ 
i  -ov  I"  V 


''hllhSLd 

"ESdii-FE'i 
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United  States  Department  of  the  Interior 

nSH  AND  WILDLIFE  SERVICE 
SACRAMENTO  ENDANGERED  SPECIES  OFFICE 
2800  Cottage  Way,  Room  E-1823 
Sacramento,  California  95825-1846 

March  31,  1987 


Mr.  William  G.  Angeloni 
Chief,  Planning/Engineering  Division 
U.S.  Army  Corps  of  Engineers 
211  Main  Street 

San  Francisco,  California  94105-1905 

Subject:  Proposed  Designation  of  an  Ocean  Site  to  Receive 

Material  Dredged  from  San  Francisco  Bay 
(Case  No.  1-1-87-SP-274 ) 

Dear  Mr.  Angeloni: 

As  requested  by  letter  from  your  agency  dated  March  3,  1987, 
you  will  find  attached  a  list  of  listed,  endangered,  and 
threatened  species  (Attachment  A)  that  may  be  present  in  the 
subject  project  area.  To  the  best  of  our  knowledge  no  proposed 
species  occur  within  the  area.  The  list  is  intended  to  fulfill 
the  requirement  of  the  Fish  and  Wildlife  Service  to  provide  a 
list  of  species  under  Section  7(c)  of  the  Endangered  Species 
Act,  as  amended.  Please  see  Attachment  B  for  your 
requirements . 

Upon  completion  of  the  Biological  Assessment  (see  Attachment 
B) ,  should  you  determine  that  a  listed  species  is  likely  to  be 
affected  (adversely  or  beneficially),  then  your  agency  should 
request  formal  Section  7  consultation  through  our  office  at  the 
letterhead  address. 

If  the  Biological  Assessment  is  not  initiated  within  90  days  of 
receipt  of  this  letter,  you  should  informally  verify  the 
accuracy  of  this  list  with  our  office. 

Should  you  have  any  additional  questions  regarding  this  list  or 
your  responsibilities  under  the  Act,  please  contact  Dr.  Jack 
Williams’  at  (916)  978-4866  or  FTS  460-4866. 
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Thank  you  for  your  interest  in  endangered  species,  and  we  await 
your  assessment. 


Sincerely , 


Attachments 


CC  : 

Chief.  Endangered  Species,  Portland,  OR  (FWE-SE; 
Swanson ) 

Field  Supervisor,  Ecological  Services,  Sacrmento, 
U.S.  Environmental  Protection  Agency,  215  Fremont 
San  Francisco,  CA  94105  (Attn:  W-5-3 ;  Pattrick 


Attn:  Ralph 

CA  (ES-S) 
Street , 
Cotter ) 


LISTED  AND  PROPOSED  ENDANGERED  AND  THREATENED  SPECIES  AND 
CANDIDATE  SPECIES  THAT  MAY  OCCUR  IN  THE  AREA  OF  THE  PROPOSE 
DREDGE  MATERIAL  RECEIVING  SITE  FROM  SAN  FRANCISCO  BAY 
(Case  No.  1-1-87-SP-274 ) 

Listed  Species 
Birds 

California  brown  pelican,  Pelecanus  occidental Is 
cal 1 f ornlcus  ( E ) 

Proposed  Species 
None 

Candidate  Species 
None 


( E 1 --Endangered 
(  1 )  --Category  1 : 
has  suffice 
to  as 

;  2  --Category  2 
3iay  warr 


ant 


UNCUISSiriD 


r/C  13/2 


ATTACHMENT  B 


FEDERAL  AGENCIES’  RESPONSIBILITIES  UNDER  SECTIONS  7(A) 
and  (c)  OF  THE  ENDANGERED  SPECIES  ACT 

SECTION  7(a)  Consultation/Conference 

Requires:,  1)  Federal  agencies  to  utilize  their  authorities  to 
carry  out  programs  to  conserve  endangered  and  threatened  species; 

2)  Consultation  with  FWS  when  a  Federal  action  may  affect  a 
listed  endangered  or  threatened  species  to  insure  that  any  action 
authorized,  funded  or  carried  out  by  a  Federal  agency  is  not 
likely  to  jeopardize  the  continue  existence  of  listed  species  or 
result  in  tne  destruction  or  adverse  modification  of  critical 
habitat.  The  process  is  initiated  by  the  Federal  agency  after 
determining  the  action  may  affect  a  listed  species;  and  3) 
Conference  with  FWS  when  a  Federal  action  is  likely  to  jeopardize 
the  continued  existence  of  a  proposed  species  or  result  in 
destruction  or  adverse  modification  of  proposed  critical  habitat. 

SECTION  7(c)  Biological  As sessment--Ma j or  Construction  Activity  W 

Requires  Federal  agencies  or  their  designees  to  prepare  a 
Biological  Assessment  (BA)  for  major  construction  activities. 

The  BA  analyzes  the  effects  of  the  action  on  listed  and  proposed 
species.  The  process  begins  with  a  Federal  agency  requesting 
from  FWS  a  list  of  proposed  and  listed  threatened  and  endangered 
species.  The  BA  should  be  completed  within  180  days  after  its 
initiation  (or  within  such  a  time  period  as  is  mutually 
agreeable).  If  the  BA  is  not  initiated  within  90  days  of  receipt 
of  the  list,  the  accuracy  of  the  species  list  should  be 
informally  verified  with  our  Service.  No  irreversible  commitment 
of  resources  is  to  be  made  during  the  BA  process  which  would 
foreclose  reasonable  and  prudent  alternatives  to  protect 
endangered  species.  Planning,  design,  administrative  actions  may 
proceed;  however,  no  construction  may  begin. 

We  recommend  the  following  for  inclusion  in  tne  BA:  an  onsite 
inspection  of  the  area  affected  by  the  proposal  which  may  include 
a  detailed  survey  of  the  area  to  determine  i:  the  species  or 
suitable  habitat  are  present;  a  review  literature  and  scientific 
data  to  determine  species'  distribution,  habitat  needs,  and  other 
biological  requirements;  interviews  with  experts,  including  those 


_!/  A  construction  project  (or  other  undertaKing  having 

similar  physical  impacts)  which  is  a  major  Federal  action 
significantly  affecting  the  quality  of  the  human  environ¬ 
ment  as  referred  to  in  nepa  (42  U.S.C.  4332(2)C). 
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iis  Joanne  Brion 

Associate,  Plann'iig  '  2 

u  Economics 
ESA  Planning  and 

Envi  roniiiental  Services 
7dU  Harrison  St. 

San  Francisco,  CA  94107 

Bear  Ils  Brion: 

The  following  statement  has  been  developed  by  our  staff  ai  response  to  your 
recent  request  for  information  from  the  Minerals  Management  Service  regarding 
the  li.S.  Army  Corps  of  Engineers'  Ocean  Disposal  Site  Designation  in  tlie  San 
Francisco  Di strict. 


'  n  HrpK  r  IS 

Sf  .p 


*  Proposed  sites  which  are  acceptable  or  unacceptable: 

We  fiave  reviewed  the  locations  of  the  alternative  sites  supplied  in  your 
letter  of  December  29,  19.'. 7.  Listed  below  are  the  correct  bloch  numbers 
associated  with  the  site  coordinates  supplied  to  us  and  determination  of 
site  acceptability  or  unacceptability  in  relationsliip  to  future  oil  and  gas 
development.  The  occurrence  of  a  newly  proposed  site.  Site  IM,  is  noted. 

We  find  site  IN  acceptable  as  a  feasible  alternative  for  the  disposal 
of  uncontaminated  dredge  materials.  Based  on  the  alternatives  currently 
proposed,  the  MMS  at  this  time  recomii.eiids  consideration  of  Site  IM,  Site  Bl, 
or  Site  Dl  as  the  preferred  alternative. 


Site 

Leasing  Block  liumber 

Acce p table /Una ccep ta bl  e 

1 

332 

Unacceptabl e 

IM 

377 

Acceptable 

2 

5U4 

Unacceptabl  e 

Bl 

463 

Acceptable 

BIA 

652 

Unacceptabl e 

B2 

639 

Unacceptable 

Cl 

335 

Unacceptabl e 

Dl 

59U 

Acceptable 

*  Incompatibility  of  ocean  disposal  and  mineral  resource  cievel unr'ont  and 
extract! on . 
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Placement  of  dredge  spoil  sites  may  conflict  with  future  leasing  of  oil 
and  gas  blocks.  Environmental  concertis  expressed  by  the  California  Coastal 
Commission  and  the  California  Secretary  of  Environmental  Affairs  in  their 
comments  to  the  Draft  EIS  for  the  Proposed  Outer  Continental  Slielf  Oil  and 
Gas  Lease  Sale  Offshore  Central  California,  OCS  Sale  73,  lead  us  to  believe 
that  the  State  of  California  may  object  strongly  to  any  future  development 
of  oil  and  gas  reserves  witliin  blocks  containing  oredqe  spoils.  As  a 
consequence,  high  potential  blocks  might  not  be  developed.  While  the  actual 
impact  of  not  developing  one  high  potential  block  cannot  be  quantified  until 
the  exact  quantity  of  hydrocarbons  present  is  determined,  'ne  estimate  that 
impacts  of  such  non-development  v;ould  be  significant. 


*  Monetary  value  for  each  of  the  leasing  blocks  in  question. 

The  monetary  value  of  a  particular  lease  block  cannot  be  determined  until 
the  exact  quantity  of  hydrocarbons  present  is  known.  This  quantification 
process  occurs  during  ti)e  post  lease  phases  of  exploration,  delineation,  and 
development  of  a  leased  block. 


*  Probable  leasing  schedule  and  likelihood  tliat  a  lease  sale  will  occur  in  the 
near  future  for  each  of  the  leasing  blocks  in  question. 

All  alternative  dredge  spoil  sites  in  question  are  located  within  leasing 
blocks  that  comprise  part  of  the  Central  California  Plaiuiing  Area.  This 
area  is  included  in  the  current  Five  Year  Cuter  Continental  Siielf  Oil  and 
Gas  Leasing  Program  which  was  finalized  and  approved  in  July  1987.  The 
current  schedule  calls  for  a  lease  sale  in  the  Central  California  Planning 
Area  (proposed  Sale  119)  in  Hay  1989. 

If  you  have  any  further  questions  concerning  this  matter,  please  contact  Alex 
Watt  at  213-894-6747. 


Sincerel y . 


U.S.  DEPARTMENT  OF  INTERIOR,  NATICNAL  PARK  SERVICE 
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DEPARTMENT  OF  THE  ARMY 

SAN  PBANCISCO  DISTRICT.  CORPS  OF  ENGINEER 
2t  I  MAIN  street 

SAN  FRANCISCO.  CALIFORNIA  S4I0S  -  190S 
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Brian  () '  Ne 1 1 1 
National  Park  Bervici' 

I\5rt  Mason 

Ban  Francisco,  Calilorni.i 
Uoa  r  Mr.  O  '  N'l  i  I  1  ; 

This  IS  in  t  cS;H.',n:i>;  ’ ‘i  yc'ur  Iro  t.'.'r  Wi  1  1  !  .ii:i  A.'n 

ot  November  12,  l2n7  m  whicn  yi.iu  r»>'.]U'''St  ■■■■;  •.n'.’ 

:or  a  permit  l  r'.!m  ir.‘:  .N.ir.ion.il  i’.irk  B'.- r  i.NPBJ  [  < , 

t,  0.01  in  •  vii'initv  ol  i\  1  V,  rac.  Isoinc.  !■' 

o s  c  r  1  ; 'C  nelriw,  must  ■  ic-c  f  ;  n._.  _ 


:iavc'  ;■ 


-'our  reeu...'i 


trie  statute;:  anil  re'ini.o  lens  up 
,  ana  w>i  lio  n<:a.  ooncu;  that  a  ;.er:;ii 

-'t  I)  u  b  1  j  -  3  i  r  o  V  '  e •  i;  ; 


2he  -j  a  t  ,'i  o  1' i  t  v  o  I  ti'ie’  .etiTiv  t  ■ iinc*e  t.i.'.s'  e  r 
con t;  r  1  b’li te  to  w.ir.eT  .tesc'u  rc>,'  ■.ie'-,.' ! , ni.rn  t  s  ,  in- 
cl'aumq  Gnof;  erosion  control,  heie;-,  pirotoc-  ^ 

non,  ami  navication  improvement::  '-n  lane  anb, 
or  waters  within  the  recreation  .iie.,  siia  1  1  i:;e 
exercised  in  accord.incc  wit'n  plans  whi<:n  are'  :t,a-  ''-C' 

tually  acceptable  to  the  flecrc-ta  t  y  the  !nt’.'- 

rior!  and  tiie  Becrecary  of  th.o  i\:  .w.-  .in.,;  wiii-:;: 
are  consistent  wit.h  botli  the  uurrio:,..'  'Vi  t,e':- 
tions  460bb  to  4bObb-5  of  tins  titl'-  and  ;  he'  eru 

i_ZI> 

purpose  of  existing  statute's  d.,eiiin,:  -.v ;  t  ;i  water 
and  related  resource  'le  ve- i  ■  ipment  . 

Tile'  language  "mutually  accept  a  1: 1 1: "  impliei,  tn.ii.  'Nmor'.'SS  rnt. 
that  the  two  Secretaries  would  resolve  an'y  e'eMi:  li  in  '  tiei;  au- 
rhorit  les  by  mutual  agreement,  not  by  v->'imir;.. 

You  appear  to  base  your  require'ment  lor  a  peo  mir  ',;n  it'  e' .  F  . 
Part  3--Boating  and  Water  Use  Activities.  This  Pate  prohibits  a 
number  of  activities  in  NPS  waters  sucti  as  operating  a  viisse'l  un 
(Jet  the  influence  of  alcohol,  allowing  a  person  to  ride  on  gun¬ 
wales,  or  surfing  in  swimming  areas.  It  does  not  proliiliit  dre'ig 
ing,  discharging  dredged  material,  or  core  sampling. 
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would  be  happy  to  meet  with  you  to  discuss  our  activi 
ponsiblities  under  Federal  law. 


Si ncerely , 


/  /Colonel,  Wiorps  of  Engineers 
^  District  Engineer 


S  REPLY  REFER  TO: 


United  Stares  Department  of  the  Interior 

NATIONAL  PARK  SERVICE 
GOLDEN  GATE  NATIONAL  RECREATION  AREA 
FORT  MASON.  SAN  FRANCISCO.  CALifORMA  mi;:- 


L30  (WR-GOGA) 
November  12,  1987 


William  Angeloni 

Chief,  Planning  and  Engineering  Division 
Army  Corps  of  Engineers 
211  Main  Street 

San  Francisco,  CA  94105-1905 
Dear  Mr .  Ange  .  on i 

It  has  come  *:j  ju:  i  'hat  dumping  and/or  core  sampling 

and  removal  of  oreagec  ,T.a:-.-  .  :  '>•/  the  Corps  of  Engineers  in  the 

waters  near  Alcatraz  Is^^and  .mav  ••  ’turring  within  the  boundary 
of  the  Golden  Gate  National  Recren-  .  Area.  All  such  activities 
are  prohibited  on  park  land  except  w:.-  ,  oermit  has  been  issued. 

The  National  Park  Service  holds  exclus.  •--■ieral  jurisdiction  at 
Alcatraz  from  the  island  to  300  yards  cev...:  'he  low-water  line 
around  the  island. 

If  any  of  your  activities  fall  within  our  jur : =  :  .  1 1 l on  we  request 
that  you  cease  them  until  we  have  had  an  opportur.-'y  to  consider 
your  request  for  a  permit  through  the  appropriate  procedures. 

Please  contact  my  office  at  556-2920  to  initiate  a  permit 
request . 

Sincerely, 


General  Superintendent 


Parks,  Forests,  and 
Public  Property 
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United  States  Department  of  the  Interior 

OFFICE  OF  THE  SECRETARY 
WASHINGTON,  D.C.  20240 


Lieutenant  General  E.  R.  Heiberg,  HI 
Chief  of  Engineers 
Department  of  the  Army 
Washington,  D.C.  20314 

Dear  General  Heiberg: 

Thank  you  for  the  letter  of  March  15,  1985,  requesting  our  views  and  comments  on  the 
propos^  report  of  the  Chief  of  Engineers,  other  pertinent  reports,  and  the  final 
environmental  statement  for  Oakland  Inner  Harbor,  Alameda  County,  California. 

Our  review  did  not  surface  any  conflicts  with  programs  or  missions  of  the  Department; 
therefore,  we  have  no  objection  to  the  findings  and  recommendations  discussed  in  your 
report. 


Sincerely, 


CCoi 

uce  BlancTiard,  Director 
Environmental  Project  Review 
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US  Deparrmenr 
of  TransDcrTancn 

United  States 
Coast  Guard 


Commanding  Cfficer 
U.  3.  Coast  Guard 
Marine  3dfaty  Cfrioe 
Can  Francisco  3ay 


jlJg  N 

Coast  Guard  Island, 

A -i  axe  da,  >'*^50  —!>  00 

^4-5'  437-3073 


Colonel  Galen  Yanagihara 

District  Engineer 

San  Francisco  District 

U.  S.  Army  Corp  of  Engineers 

211  Main  Street 

San  Francisco,  CA  9^105 
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Dear  Colonel  Yanagihara: 

Thank  you  for  the  27  August  briefing  arranged  by  Major  Clow  regarding  ocean 
disposal  of  dredged  material.  It  was  helpful  to  learn  that  the  new  site  would 
generate  only  about  a  half  dozen  additional  transits  per  day,  mostly  of  tugs 
towing  tandem  barges.  I  can  now  comfortably  comment  on  the  sites  with  respect 
to  ensuring  that  the  chosen  site  has  minimal  adverse  impact  on  navigation 
safety.  This  letter  also  serves  as  my  response  to  the  letter  sent  to  me  on  27 
July  by  your  consultant,  Ms.  Joanne  Brion  of  ESA. 


I  have  no  objection  to  the  sites  except  that  Station  ’  should  be  moved  to  the 
edge  of  the  precautionary  area.  I  don't  believe  dumping  operations  in  the 

precautionary  area  and  traffic  lanes  indicated  on  MOAA  chart  13645  would  be 
contrary  to  the  international  standards  that  established  these  areas;  however, 
such  operations  would  perhaps  unnecessarily  add  to  the  complexity  of 
navigating.  In  this  area  major  traffic  lanes  converge  in  an  often  fog 

enshrounded  area  with  few  reference  points  for  piloting. 

My  primary  recommendations  are  that  you  require  holders  of  dumping  permits  and 
your  contractors  to  adhere  to  vessel  traffic  routes  and  the  Coast  Guard 
advisory  traffic  services  as  follows: 

Traffic  Separation  Scheme  '’TSS’'  -  Adhere  to  the  traffic  flow  established 
by  the  internationally  sanctioned  TSS,  in  a  manner  to  minimize  crossing 
channels.  For  example  to  use  site  31  tae  tug  and  tow  should  proceed 
down  the  outbound  lane  in  the  southern  traffic  lane,  turn  right  to  31  and 

dump  the  load,  and  return  via  the  inbound  lane  of  the  western  or  main 

traffic  lane.  To  transit  the  opposite  route  would  require  the  tug  and 
tow  to  cross  lanes,  increasing  the  risk  of  coliicing  with  oncoming 
traffic  in  both  traffic  lanes. 


“  Participate  in  both  the  Vessel  Traffic 
System  operated  in  the  bay  and  rivers,  and  the  Gffshore  Vessel  Movement 
Reporting  System  which  extends  33  miles  offsnore  of  Mount  Tamalpais. 

These  systems  are  described  on  Enclosure  Ml.  Although  these  systems  are 
voluntary  they  are  used  by  over  90t  of  tae  deep  draft  vessels  including 
tugs  with  tows. 


A  low  cost  aid  to  safe  navigation  would  be  to  install  radar  reflectors  ntgn  m. 
a  mast  of  tugs  or  barges  to  possibly  increase  the  vessel's  probaoility  of 
being  detected  by  other  radars.  This  may  help  in  marginal  situations  wne.n 
rougher  weather  creates  a  sea  return  image  on  radar,  or  when  there  is 
relatively  little  radar  reflecting  area  above  the  waterline. 


Lastly,  I  recommend  that  you  impose  conditions  and  permits  on  contracts  to 
ensure  prompt  and  adequate  action  in  the  event  of  a  parted  towing  line  or  loss 
of  power  or  steering.  This  could  include  requiring  immediate  reporting  of 
casualties  to  the  Vessel  Traffic  Service  and  giving  the  District  Engineer  or 
Captain  of  the  Port  the  option  of  dispatching  tug  assistance  at  the  permittee 
or  contractor's  expense.  This  would  help  avoid  a  too  common  situation  wnere 
the  master  of  a  vessel  hesitates  to  call  for  assistance  while  the  "window  of 
opportunity"  for  obtaining  assistance  may  be  lost. 


I  look  forward  to  seeing  the  draft  Environmental  Impact  Statement  on  this 
project  and  ask  that  you  also  forward  a  copy,  to  the  Commander  ^m)  of  the 
Eleventh  Coast  Guard  District.  And  please  accept  a  hearty  welcome  to  the  Bay 
Area;  I  look  forwarding  to  meeting  you  soon. 


Sincerely , 

DAVID  ZAWADZKI 
Captain,  tJr  S.  Coast  Guard 
Commanding  Officer 
Marine  Safety  Office 
San  Francisco  Bay 


End : 
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Description  of  OVMRS  '"for  offshore'  and  VTS  'for  bay  rivers 


Copy:  Ms.  Joanne  Brion,  ESA 
USCG  VTS  San  Francisco 
CCGDIi  'm)  Long  Beach 


BAT/PORTOPS 
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Vessel  Traffic  Service 


SftN  FRANCiaX)  VESSEL  TFiAFFIC  SERVICE 

The  purpose  of  the  U.S.  Coast  CSuard's  Vessel  Traffic  Service  is  to 
enhance  naritime  safety  by  providing  the  nasters  and  pilots  of  vessels  with 
uj>-to-date  information  on  the  identification  and  intentions  of  other  vessels 
and  directly  related  information  including  weather,  aids  to  navigation,  etc. 
Participation  in  the  service  is  voluntary  but  encouraged  for  ccmmercial  and 
Naval  vessels,  as  the  quality  of  information  available  frcm  the  service  is 
largely  dependent  upon  input  frcm  participating  vessels. 

The  Vessel  Traffic  Service  maintains  radar  surveillance  over  the 
seaward  approaches  to  San  Francisco  and  within  San  Francisco  Bay  frcm  Point 
San  Pablo  to  the  San  Mateo-Ftoyward  Bridge,  A  vessel  movement  reporting  system 
monitors  vessel  movements  beyond  the  radar  coverage  area  as  far  inlarxd  as 
Stockton  and  Sacramento.  The  Vessel  Traffic  Service  (call  sign  "S^N  FRANCI3Z0 
TRAFFIC")  maintains  a  continuous  guard  on  Channel  13  (156.65  MHz),  the  Bridge- 
to-Bridge  radiotelephone  frequency,  and  Channel  16  (156.8  MHz),  the  National 
Distress,  safety,  cind  Calling  frequency.  After  ccnnunications  have  been 
established,  the  abbreviated  call  sign  "TRAFFIC"  may  be  used. 

Masters  and  pilots  should  inform  Vessel  Traffic  Service  when  entering 
the  systan,  or  when  preparing  to  get  underway,  of  tlieir  destination,  route, 
pilot  designator,  deepest  draft,  and  other  information  if  significant.  They 
also  should  advise  of  any  changes  as  they  occur.  The  Vessel  Traffic  Service 
may  request  position  reports  in  those  areas  beyond  radar  coverage  or  in  the 
event  of  rcdar  malfunction. 

As  the  Vessel  Traffic  Service  is  designed  prirrarily  for  use  by  larger 
vessels  which  are  subject  to  the  Bridge-to-Bridge  Radiotelephone  Art. 
Recreational  boaters  are  not  encouraged  to  "check  in"  to  the  system.  However, 
recreational  boaters  with  Channel  13,  by  maintaining  a  listening  watch  on  that 
frequency,  can  be  aware  of  the  movements  of  ships  and  tugs  throughout  the  San 
Francisco  Bay  and  Delta.  Etecreational  boaters  should  also  bear  in  mind  that 
in  an  emergency  situation  they  are  most  likely  to  make  contact  with  a 
ccrlnerci^U.  vessel  on  Channel  13  as  it  is  the  pilots'  working  frequency. 

The  fart  that  Vessel  Traffic  Service  continuously  monitors  Channel  13 
provides  all  users  of  the  water  (including  recreational  boaters)  with  an 
alternative  source  of  information  eind  assistance  should  an  emergency  develop 
and  attenpts  to  contact  the  Coast  OjeLnd  on  Channel  16  prove  vjisuccessful.  The 
Vessel  Traffic  Service  can  shift  to  (but  does  not  monitor)  VHF-FM  Channels  12, 
18A  and  22A. 

Details  and  instructions  for  participating  in  the  system  axe  contained 
in  VTS  Publication  16630.3,  deaerating  Procedures,  San  Francisco  Vessel  Traffic 
Service.  It  is  available  frOT  Ccmnanding  Otficer,  Coast  Guard  Vessel  Traffic 
Service,  Yertoa  Buena  Island,  San  Francisco,  CA  '54130-5078.  Telephone  (415) 
556-2950, 

Enclosure  ( /  ) 
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Nautical  Qmrt  of  P^:oroach  to  San  Francisco  Bay  with  the  Traffic  Separation 
Scheme  Superiitpcsed  (not  for  navigational  use)  . 


TRAFFIC  SEPARATICW  SCHB^ES 

To  increase  the  safety  of  navigation,  routes  incorporating  traffic 
separation  have  been  established  in  the  approaches  to  San  Francisco  Bay  and 
within  the  Bay.  They  are  shown  on  2dl  current  National  Ocean  Service  charts. 
In  the  interest  of  safe  navigation,  it  is  reccmnended  that  throui^  traffic  use 
such  routes.  The  routes  which  are  intended  for  use  by  all  vessels  are  NOT 
mandatory  and  do  NOT  give  any  special  rights  to  vessels  using  them.  General 
principles  for  navigation  in  Traffic  Separation  Schemes  are  as  follows: 

a.  The  International  Regulaticxis  for  Preventing  Collisions  at  Sea  or 
Inland  Rules,  as  appropriate,  must  be  observed  at  all  times. 

b.  Vessels  should  proceed  in  the  appropriate  traffic  lane  in  the 
general  direction  of  traffic  flow  for  that  lane. 

c.  Vessels  entering  or  leaving  traffic  lanes  should  nonnally  do  so 
at  the  ends  of  the  lanes.  When  necessary  to  enter  or  leave  from  either  side, 
vessels  should  do  so  at  as  srvall  an  angle  to  the  general  direction  of  traffic 
fl<M  as  practicable. 

d.  Vessels  should  avoid  crossing  traffic  lanes,  but  if  obliged  to  do 
so,  should  cross  as  nearly  as  practicable  at  right  angles  to  the  general 
direction  of  traffic  flow. 

e.  Other  than  by  a  crossing  vessel  or  a  vessel  joining  or  leaving  a 
lane,  the  separation  zone  or  line  should  not  be  crossed  except  in  cases  of 
anergency  to  avoid  iirmediate  dcinger. 

f.  Vessels  not  using  a  traffic  separation  scheme  should  avoid  it  by 
as  wide  a  nargin  ais  possible. 

g.  Vessels  otherwise  authorized  to  fish,  may  fish  within  traffic 
lanes  and  separation  zones  but  shall  not  iirpede  the  passage  of  any  vessel 
following  a  traffic  lane.  Operators  of  fishing  vessels  should  pay  close 
attention  to  the  section  of  this  Chapter  which  is  entitled  "The  Narrow 
Channels  of  San  Ftencisco  Bay" . 
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UNITED  STATES  ENVIRO'JMENTAL  PROTECTION  AGENCY 

~r  .X 

215  Frpmont  Street 
Sjn  Er.incijCO  C.i  94105 


Colonel  Galen  H  .  Y  a  n  a  t]  1  h  a  r  a 
District  Engineer 
U . S .  Army  Corps  of  Sncineers 

211  Main  Street 

San  Francisco,  C.A  94105 


Dear  Colonel  Ya.narg  ihara  : 

Thank  you  for  the  opportunity  to  ciscuss  the  Port  af  Ca.<;lan:. 
Deep-draft  Navigation  Iir.proven'en t  Project  with  you  on  ’■Icncay, 
February  5,  1988.  As  agreed  in  our  conve rsa t i on ,  I  am  writing  to 
reiterate  SPA's  concarns  about  the  possible  MPRSA  3<^oticn  103  ocean 
dredged  material  disposal  site  ies  igna  t  i  on  for  tiie  project, 

EPA  was  hopeful  that  tne  discussion  and  meetincs  held  with 
tne  Port  of  Oakland  and  the  Federal,  state,  local,  snu  envi  ronrc-n  ta 
representatives  would  lead  to  a  resolution  of  tne  site  uesiinatitn 
issue.  1  oelieve  we  havte  all  sno’w.n  a  willingness  ti  try  to  resol, -e 
these  issues  in  a  reasons  in  Ic-  manner. 

However,  EPA  continues  to  have  significant  lonc-i-rns  about 
the  COE'S  preferred  alternative  of  IM  as  tne  103  site  for  t:ie 
Million  cubic  yards.  Comparative  env  i  ro.nmen  t  a  I  impact  analysis  nas 
not  been  adequately  addressed.  In  light  of  tine  resources  agencies 
overwhelming  recommendation  that  the  Bl  sites  were  less  environment 
sensitive,  EPA  cannot  conclude  that  tne  IM  site  is  acceptable. 

The  following  topics  n-'^d  to  be  resolved  to  expedite  designati 
of  an  acceptable  ocean  disposal  site: 

-  Comparative  fisheries  data  on  major  fishing  grounds  and  impact 
analysis; 

-  Proximity  to  the  Farallon  Islands  National  Man.’.--  Cinutiiiry; 

-  Modelling  data  for  site  radius  wnich  'JsG3  agreiM  to  review: 

-  Transport  of  disposed  dredged  material  cased  on  C'ittim  .iriiter, 
current  and  dye  studies; 

-  Cost  evaluation  of  disposal  at  tlie  site  bas.ad  in  i  :i  r:  a  r'-a  t  i  o  n 
oDtained  from,  the  'i redoing  ccmnunity; 

-  Contractor's  report  on  site  seleotion; 

-  adequate  sediment  and  bioassay  b  ioaccu.mu  1  a  t  ion  test  re.sul.ts  i  re- 
discreet  locations  within  the  proposed  droi;ing  area  and  the  rosu 
of  tnese  studies;  and 

-  Evaluation  of  additional  .safety  and  ■.■■essel  tracking:  i  nf  arma  t  ion 
in  the  Done  of  .Siting  Feasibility. 


Much  of  the  above  infornation  is  i-tail'i  n  cjr  b'^IS 
you  of  December  7,  igS".  v;e  are  commi.tt-J'i  ‘■-O  vorr  to;etr 
these  issues.  Please  call  ~ie  if  you  nee-i  "art'.er  c  1  i  r  i '■  i 

Sincerely, 

i 

Harry  So rayda r ian , 

Director,  Water  Management  Divis 


f  / 

y'  /  j 
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liT.  Jonn  Wise 

Acting  Regional  Administrator 

d.  3.  Environmental  Protection  Agency 

Region 

21L>  Fremont  Jtreet 

Jan  Francisco,  California  9^105 

Dear  iir.  Wise: 

In  your  letter  of  December  7,  i9o7,  you  requested  a  copy  of 
Appendix  C  of  tne  Oakland  General  Design  .lenoranaun  ;see  12, 

General  Comments,  page  5J-  rnis  Appendix,  Grour.uwater  ..onitoring 
Program,  was  prepared  under  contract  to  tno  Corps  cy  gEO/REOgURCE 
GoNEULi’ARfJ,  liiC. 

Please  note  that  tne  Ciain  ooject  of  tne  contract  was  to  provide 
a  progi'am  to  monitor  tne  Kerritt/ Posey  aquifer.  Ihis  report 
Indicates  tnat  salt  water  intrusion  into  tnis  aquii'er  will  only 
increase  if  cnere  is  an  Increase  in  pumping,  or  araw  acwn  ex'  tne 
present  system.  Dredging  will  nave  no  impact  on  tne  aquifer. 
Eubsequent  meetings  wicn  the  Regional  water  quality  Control  board 
nave  aecerciinea  tnat  eftis  aquifer  is  of  no  viable  resource,  ana 
since  tiie  Ravy  Is  presently  monitoring  tnis  aquifer,  cur  e:  forts 
snould  be  snifted  to  monitoring  tbe  Alameda  formation.  .t  ran  Lvcen 
recomraenaea,  t.nerefore,  that  tne  program  set  forth  in  the 
monitoring  plan  not  be  implemented. 

Coordi.dation  with  the  board  and  the  Alameda  County  riocu 
Control  District,  In  conjunction  with  the  liavy's  monitorir.g 
program,  aas  produced  a  scale'd  down  monitoring  program,  expected  tc 
be  in  place  oy  spring  of  this  year.  CA  details  of  this  program 
Will  be  supplied  to  you  later  this  montr. .  ohould  you  nave  any 
questions,  please  contact  lie.  Ken  riarrlngtcn,  tasK  manager 

jO’y) ,  or  Dennis  inueu,  project  .manager  Gy7G-U37r)  of  my 

staff . 

jl.ncereiy  , 


rtiiliam  /viigeioni 

Cnlef,  Plarnni.ng/ Engineering  Dlvlslcn 


Enclosure 

Gf:  Project  Files  (Oakland) 
CESPM-PE  Rdg 
CE3PN-PE-R  ^.DUFF) 
GE3PN-PE-D  (HARRINGTON) 

in-sPM— PP’— p  /r'unc'n) 
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Envircmnental  Brar.ch 


.  Mr.  John  wise 

Acting  Regional  Administrator 

U.  S.  Environmental  Protection  Agency 

Region  9 

215  Fremont  Street 
San  Francisco,  CA  94105 

Dear  Mr.  Wise: 

Tliis  letter  is  in  regards  to  the  Section  103  of  the  Marine,  Protection, 
Research  and  Sanctuaries  Act  of  1972  (MERSA)  as  it  applies  to  the  Oakland 
Hartxir  Deep-draft  Navigation  Improvement  Project.  Oh  October  20,  1987,  I 
requested  your  concurrence  on  my  designation  of  an  offshore  site  for  disposal 
of  dredged  material.  I  am  writing  to  address  your  concerns  as  expressed  in  the 
letters  of  24  November  and  7  December,  1987,  and  to  enlist  your  support  in 
resolving  these  issues.  I  am  very  concerned  that  unnecessary  delay  in 
designation  of  an  ocean  disposal  site  will  have  serious  repercussions  on  the 
scheduled  deepening  of  the  Oakland  Harbors  as  authorized  by  Congress  (Water 
Resource  Developement  Act  of  1986)  and  subsequently  on  the  local  economy. 
Additionally,  I  feel  that  much  of  the  supplemental  information  requested  may  be 
more  detailed  than  necessary  to  make  your  determination  or  that  the  information 
may  not  be  germane  to  EPA's  responsibilities  pursuant  to  Section  103(c)  of 
MPRSA.  Enclosed  with  this  letter  is  a  response  to  each  specific  concern  raised 
in  the  letters  of  24  November  and  7  December,  1987. 

By  exercising  Corps  authority  under  the  Section  103,  I  can  pursue  selection 
of  an  ocean  disposal  site  for  a  given  project  when  there  is  no  feasible 
alternative  EPA-designated  site.  Ihe  suggested  phasing  of  the  Oakland  Harbor 
Deepening  Project  pending  future  designation  of  an  ocean  disposal  site  under 
Section  102  of  the  MPRSA  is  not  practicable.  A  Record  of  Decision,  signed  by 
the  Division  Engineer,  at  the  completion  of  the  Final  SEIS  and  General  Design 
Memorandum  process,  is  required  prior  to  construction  of  any  part  of  the 
project.  Segmenting  the  disposal  plan  within  the  NEPA  process  is 
unacceptable.  Additionally,  most  of  our  efforts  to  date  are  coincident  witn 
data  collection  and  analysis  we  have  undertaken  to  support  site  designation 
under  Section  102  of  MPRSA.  No  other  effort  is  being  ndertaken  to  select  a 
dredge  material  disposal  site  offshore  of  San  Francisco  by  cur  respective 
agencies . 

I  request  your  personal  review  of  the  attached  responses  to  the  letters  of 
24  November  and  7  December  (Enclosure  1)  and  involvement  in  resolving  any 
remaining  issues.  I  believe  that  my  selection  of  Site  IM  for  dredge  material 
disposal  from  the  Alcatraz  Site  under  the  Oakland  Harbor  Deepening  Project  is 
based  on  sound  factual  data  and  fully  complies  with  the  Ocean  Disposal 
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RfiCiilations  and  prcx^edural  guidance.  I  hope  that  we  can  resolve  these  issues 
and  that  we  can  receive  your  timely  concurrence  in  the  site  designation 
process.  However,  if  your  concurrence  can  not  be  attained  by  February  1,  1933, 
I  intend  to  seek  waiver  through  40  CFR  Part  225.3  in  order  to  avoid  the 
substantial  economic  impacts. 

I  am  available  to  meet  with  you  to  discuss  any  concerns  you  may  have. 

Please  contact  me  at  974-0358  to  make  the  necessary  arrangements.  Thank  you 
for  your  personal  attention  to  this  matter. 


Sincerely, 


Enclosures  Galen  H.  Yanagihara 

Colonel,  Corps  of  Engineers 
District  Engineer 

r 

s. 

cc: 

Walter  Abernathy,  Executive  Director,  Pert  of  Oakland 
E.  C.  Fullerton,  Regional  Director,  National  Marine  Fisheries  Service 
Patricia  Sanderson  Port,  Regional  Environmental  Officer,  Department  of  the 
Interior 

Pete  Bontadelli,  Acting  Director,  California  Department  of  Fish  and  Game 


Inforr",aticn  '40  CFR  :??.5.2 (.rij  ■  Requested  bv  Letiter,  -Cated  .*JGVQ~iber  2-:, 
198  7 


1.  The  request  for  a  "detailed"  description  of  the  biological 
environment  at  the  proposed  disposal  site  needs  clarification.  A 
detailed  description  of  the  biological  environment  is  presented  in 
FUi^pline  Sur'/ev  and  Site  Selection  for  Ocean  Disposal,  Gulf  of  the 
Farallnns  (Nybakken,  et  al,  1984)  and  is  referenced  in  the  Draft  SEIS 
cind  is  available  at  our  office.  A  succinct  description  of  the 
biological  environment  is  presented  in  the  text  of  the  Draft  SEIS 
(pp.  SEIS  17-18,  SEIS25,  SEIS  52-54).  A  brief  description  of  the 
biological  environment  of  the  broader  surrounding  region  is  presented 
in  the  text  supported  by  several  referenced  studies.  A  specific 
itemization  of  any  required  descriptive  biological  information  that 
EPA  feels  has  been  omitted  from  the  Draft  SEIS  and  referenced 
material,  should  have  been  provided  to  the  Corps. 

2.  Numerical  m^odeling  of  disposal  and  subsequent  resuspension  of 
dredge  material  at  Site  IM  has  been  undertaken  to  support  EPA 
designation  efforts  under  Section  102  of  of  the  MPRSA.  T.his  '.vork  has 
been  referenced  in  the  SEIS.  The  joint  technical  guidance  of  the 
Corps  and  the  EPA,  General  Approach  to  Designation  Studies  for  Ocean 
Dredge  Material  Disposal  Sites  (hereafter  referred  to  as  General 
Approach  Guidance)  omits  any  reference  to  mathematical  modeling. 
Modeling  can  be  a  useful  tool  to  predict  the  fate  of  disposed 
material  at  a  given  site  in  the  absence  of  hard  data.  Speculative 
modeling  of  general  use  dredge  material  may  be  helpful  in  the  Section 
102  designation  process  at  Site  IM.  However,  in  the  case  of  material 
dredged  from  the  Alcatraz  Disposal  Site  and  transported  to  Site  IM, 
copious  data  is  available.  The  material  being  dredged  and 
transported  to  Site  IM  has  not  dispersed  or  been  resuspended  by 
currents  in  a  mucri  higher  energy  environment,  the  Alcatraz  Disposal 
Site.  With  maximum  currents  at  Site  LM  being  a  small  fraction  of  the 
tided  velocities  experienced  at  Alcatraz,  and  with  measured  races  of 
erosion  of  the  material  relative  to  current  speeds  available  from 
physical  test  data,  it  can  be  determined  that  dispersic.  and 
transport  of  the  material  will  be  insignificant.  The  data  that  we 
have  on  the  Alcatraz  material  is  more  reliable  than  predictive 
models. 

3.  A  description  of  physical  oceancqraphic  conditions  in  the  project 
area  was  also  presented  in  the  Draft  SEIS  (pp.  SEIS  22,  SEIS  43-;2) 
and  a  detailed  description  was  referenced  in  Nybakken  et  al  (1934',. 
As  discussed  in  1.  above,  a  "detailed"  description  of  the 
oceanographic  conditions  at  the  proposed  disposal  site,  beyond  that 
already  included  or  referenced  in  the  SEIS,  requires  specific 
itemization  by  EPA. 


Enclosure  1 
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4.  The  twofold  conment  related  to  consideration  of  additional 
alternatives,  includinq  a  d-^Mp  water  alternative  (off  the  continental 
shelf)  and  designation  of  a  site  in  accordance  with  Section  102  of 
MPRSA,  is  of  special  concern.  Each  alternative  will  be  addressed 
separately : 

Deep  water  alternative:  40  CFR  223.5(e)  states  "...wherever 
feasible,  designate  ocean  dumping  sites  beyond  the  edge  of  the 
the  continental  shelf..."  The  General  Approach  Gu idance 
developed  jointly  by  the  Corps  and  the  EPA  establishes  a 
procedure  to  determine  a  Zone  of  Siting  Feasibility  (ZSF). 
Following  the  General  .Approach  Guidance  and  consideri.nq 
operational  and  economic  constraints,  the  ZSF  has  been 
established  as  a  24  nautical  mile  (nmi)  radius  from  Pt.  Bcnita. 
Unfortunately,  t.he  Gulf  of  the  Farailcns  is  the  only  locale  on 
the  West  Coast  where  an  off-t.he-sheif  site  can  not  be  found 
within  24  nmi  of  the  shoreline.  The  same  ZSF  has  been 
established  to  support  designation  of  a  site  under  Section  102  or 
MPRSA.  The  final  ZSF  Analysis  Report  for  both  the  designation 
under  Section  102  and  the  specification  of  a  site  under  Section 
103  is  attached  and  will  be  included  as  an  Appendix  of  the  Final 
SEIS.  Because  any  site  beycnd  the  edge  of  the  continental  shell 
lies  outside  the  perimeter  of  the  ZSF,  use  of  the  such  a  site  :s 
not  feasible  and  an  off-the-shelf  site  need  not  be  given  fur*..aer 
consideration  as  a  candidate  site.  If  there  is  f u.tdamenta ’. 
disagreement  on  our  efforts  to  facilitate  designation  of  a  site 
under  Section  103  of  MPRSA,  -any  ocean  site  designation  action  .s 
likely  to  suffer  extensive  delays. 

Designation  of  a  site  under  Section  102  of  .MPRS.A :  W o r 
undertaken  by  the  Corps  of  Engineers  as  a  cocperatmg  agency  to 
support  EPA  designation  of  a  site  under  Section  102  of  MPRSA 
continues.  Delays  in  studies  to  date  have  bee.n  predicated  on  the 
need  to  address  disposal  of  Large  quanties  of  material  at  the 
site  (56  million  yds^)  and  .modeling  the  types  of  material  to  be 
discharged  at  the  site.  Cumulative,  physical  impacts  would  be 
significantly  greater  for  t.he  ge.nerai  use  disposal  site  than  for 
a  site  specifically  for  a  given  project.  The  Section  101  process 
is  available  to  the  Corps  or  Engineers  ■.■.'hen  there  is  no 
EPA-designated  site  for  dredged  material  lispcsal  as  is  the  case 
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for  tfie  Oakland  project.  Delaying  this  project  and  causing  undue 
eccnomic  losses  to  the  Port  of  Oakland  and  the  Bay  econony,  by 
not  exercising  the  Corps  of  Engineers'  authority  to  specify 
disposal  under  Section  103,  would  be  irresponsible. 

Additionally,  many  of  the  comments  in  the  two  EP.A  letters  imply  a 
basic  disagreement  with  work  accomplished  by  the  Corps  or 
Engineers  to  support  the  Section  102  site  designation.  The 
Section  103  conclusions  as  presented  in  the  SEIS  are  concomitant 
to  the  completed  work.  If  our  differences  cannot  be  accommodated 
without  major  revisions  to  the  completed  work,  the  Section  102 
designation  is  likely  to  suffer  indefinite  delays.  Our  contracts 
do  not  include  reiteration  of  completed  studies  and  our  budgets 
do  not  include  funding  for  additional  studies.  It  is  essential 
that  we  reach  agreement  in  these  areas. 


5.  The  present  testing  progra.m  for  the  Alcatraz  disposal  site  is 
presented  in  Attachment  1.  The  results  will  be  provided  upon  its 
availability.  However,  existing  data  from  tests  performed  on 
material  from  the  surface  of  the  Alcatraz  site  have  not  indicated 
unacceptable  environmental  effects.  Also,  it  should  be  noted  that 
all  material  disposed  at  the  .Alcatraz  site  has  already  been  evaluated 
and  found  acceptable  for  open-water  disposal,  albeit  based  on  the 
regulatory  process  in  effect  at  the  time  evaluated.  If  dredged 
material  at  the  Alcatraz  site,  a  composite  of  all  dredging  projects 
in  the  central  and  southern  portions  of  San  Francisco  Bay,  was  found 
to  be  unacceptable  for  ocean  disposal,  it  would  be  very  unlikely  that 
many  major  dredging  projects  would  contain  less  "contaminated"  or 
more  environmentally  acceptable  material.  Thus,  ocean  disposal  for 
Bay  sediments  would  not  be  appropriate.  There  is  no  reason  to 
anticipate  that  unacceptable  effects  in  the  marine  environment  from 
disposal  of  dredged  material  rem.oved  from  t.he  Alcatraz  disposal  site 
will  occur. 

The  testing  described  in  .Attachment  1  for  the  Alcatraz  site  dees 
not  reflect  the  desired  program  itemized  in  Section  D.  of  .Attac.hm.ent 
A  of  the  December  7,  1987  letter,  which  includes  extensive  sedim.ent 
chemistry  to  be  performed  under  the  Section  301(h)  protocols  for 
effluent  limitaticns  related  to  NPDES  permits  and  15-20  cores.  Data 
collection  for  the  purpose  of  building  a  data  base  should  net  be 
imposed  as  a  requirement  for  determining  the  suitaPility  of  an  ocean 
disposal  site.  The  extent  of  testing  requested  in  Attachment  A  of 
your  7  December  letter  has  no  bearing  on  the  statutory  requirem.ent 
for  evaluating  potential  to  cause  environmentally  unacceptable 
effects  in  the  marine  environment.  Although  attaining  a  laboratory 
standard  for  data  accuracy  and  precision  is  laudable,  the  Section 
301fh)  protocols  are  net  appropriate  for  dredged  materials. 


6.  The  conrnent  related  to  analysis  of  sedinent  chemistry  and 
sediment  toxicity  for  the  material  (from  Oakland  Harfcci.)  proposed  for 
disposal  at  the  Alcatraz  site  is  not  applicable  to  the  determination 
of  compliance  with  the  Section  103  of  MPRSA  action.  However, 
reasonable  sediment  characterization  in  accordance  with  4  0  CFR  Part 
227.13  has  been  presented  in  the  Draft  SEIS.  The  material  can  only 
be  transported  to  the  site  for  disposal  if  found  acceptable  for  ocean 
dumping  after  evaluation  pursuant  to  40  CFR  Part  227.13.  The  request 
for  concurrence  pursuant  to  the  Section  103  of  MPRSA  site 
specification  included  the  subsequent  maintenance  dredging  from 
Alcatraz,  equivalent  to  accumulated  material  resulting  from  disposal 
of  Oakland  Harbor  maintenance  dredging.  Sediment  testing  will  be 
required  prior  to  each  maintenance  dredging  episode  as  a  part  of  the 
continuing  evaluation  process.  Please  note  that  the  requested 
concurrence  was  for  specification  of  Site  IM  as  a  disposal  site  for 
discharge  of  2.7  million  cubic  yards  of  dredge  material  from  t.he 
Alcatraz  Site.  If  com.m.ent  6.  is  intended  to  address  direct  ocean 
disposal  of  dredged  material  from  Oakland  Harbor,  the  analysis  of 
potential  effects  has  been  presented  in  Appendix  A  of  the  Draft  SEIS. 

7.  A  discussion  of  potential  impacts  to  biological  resources, 
including  potential  effects  on  the  pelagic  and  benthic  environments, 
in  the  ocean  was  furnished  m  the  Draft  SEIS  (pp.  SEIS  69,  SEIS  -i, 
SEIS  74).  A  similar  discussion  was  presented  for  disposal  at  the 
Alcatraz  site,  but  iripacts  within  the  Bay  are  not  relevant  to  the 
determination  of  compliance  with  the  Section  103  of  MPRSA  action.  If 
EPA  requires  greater  detail  than  provided  in  the  SEIS  in  order  to 
ooncur  with  disposal  of  dredge  material  at  site  IM,  the  level  and 
particulars  of  that  detail  should  have  been  specified.  Under  Section 
103(b)  of  the  MPRSA,  ocean  disposal  criteria  for  reviewing  and 
evaluating  site  designations  affecting  the  civil  works  program  of  the 
Department  of  the  Army  are  the  five  general  and  eleven  specific 
criteria  specified  in  40  CFR  Part  228.  These  have  been  explicitly 
addressed  within  the  SEIS. 


Sediment  and  Water  Quality  Comments  found  Ln  December  7, 


1.  The  Corps  of  Engineers  is  prese.ntly  further  evaluating  the  test 
results  from  the  Oakland  Harbor  pro-ject  in  relation  to  ocean 
disposal.  Additional  statistical  analyses  are  being  performed  and 
will  be  available  in  late  January  1988.  The  interpretation  of  the 
data  will  be  presented  in  the  Final  SEIS. 


2.  The  chemical  and  biological  tests  presented  in  the  Draft  SEIS 
(pp.  SEIS  63-72;  and  Appendix  A)  were  reviewed  by  technical 
specialists  from  the  Waterways  Experiment  Station  and  were  found  to 
be  adequate  to  indicate  environmental  acceptability,  not  to  ensure 
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avoidance  of  significant  impacts.  The  finding  of  suitability  of  the 
material  is  evaluated  from  a  representative  characterization  of  the 
project  area.  The  long  stretches  of  the  Oakland  estuary  is 
maintained  annually  to  the  existing  authorized  depth  of  3  5  feet. 
There  are  no  known  areas  of  significant  concentration  of  toxic 
contaminants  within  the  Oakland  estuary.  There  are,  however,  two 
areas  within  the  proposed  turning  basin  in  the  Inner  Harbor  suspected 
of  contamination.  As  a  result  of  comments  from  the  Regional  Water 
Quality  Control  Board  on  the  Draft  SETS,  additional  testing  is  being 
performed  for  the  areas  adjacent  to  Schnitzer  Steel  and  Alameda 
Gateway  (previously  utilized  by  Todd  Shipyards).  Due  to  the  number 
of  variables  that  may  be  involved,  a  complete  understanding  of 
sediment  toxicity  is  a  topic  of  extensive  on-going  research  beyond 
the  scope  of  this  project.  Based  on  the  present  level  of  knowledge 
of  dredged  material  effects  and  the  tests  performed  to  date,  the 
dredged  material  from  Caldand  Harbor  has  been  found  to  be  acceptable 
for  ocean  disposal. 

3.  Testing  of  material  from  the  Alcatraz  site  is  presently 
under*way.  Attachment  1  herein  outlines  t.he  testing  program,  at  the 
Alcatraz  disposal  sits.  The  mform.ation  will  be  used  to  determ, me 
whether  or  net  ocean  disposal  of  the  material  is  acceptable.  Data 
from  this  testing  will  be  available,  in  late  January  193,3. 

4.  Background  chemistry  data  has  been  presented  in  the  Draft  SEIS 
(pp.  SEIS  43,  SEIS  50;  and  Appendix  A).  Although  background  chemical 
data  characterizes  the  dredged  material,  the  inform, ation  is  not 
necessary  in  makmg  the  determination  of  environmental  im,pact3. 
Bioassay  and  bicaccumulation  data  have  been  furnished  to  evaluate  the 
potential  for  effects.  Based  on  the  biological  test  data, 
environm.ental  effects  can  be  assessed.  Chemistry  data  only  provides 
an  inventory  of  constituent  concentrations  v/ith  no  relation  to 
potential  for  environmental  effects.  Values  reported  for  chemistr/ 
data  related  to  dredged  material  have  been  customarily  reported  m. 
wet  weight.  Dry  weight  values  have  not  been  previously  reguired  and 
are  not  essential  in  the  evaluation  of  effects.  Quality 
assurance/quality  control  information  for  chemistry  data  is  also 
immaterial  in  determining  environmental  effects. 

5.  a.  "The  chapter  on  the  Affected  Environment  (in  the  Draft  SEIS) 
is  basically  a  narrative  description  of  the  offshore  environment, 
rather  than  a  scientific  analysis  based  on  an  adequate  data  base." 
40  CFR  Part  225.2  (a)(3)  calls  for  a  description  of  the 
characteristics  of  t.he  proposed  disposal  site  for  receiving  dredged 
m,aterial.  The  infere.nce  of  the  phrase  "a  scientific  analysis  based 
on  an  adequate  data  base"  is  that  an  extensive,  comprehensive  and 
long-term  effort  be  accomplished  before  a  determination  of 
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acceptability  can  be  granted.  EPA's  pcsiticn  on  this  cominent  should 
be  specifically  stated.  The  authorize  project  canstr'ucticn  does  net 
allow  for  funding  and  scheduling  a  long-term  data  collection  program 
as  may  be  envisioned  in  your  comment. 

5.  b.  "No  baseline  surveys  of  the  ocean  disposal  site  are  presented 
in  the  Draft  SETS  (p.  52)  that  include  information  on  physical 
oceanography,  sediment  quality,  or  biological  resources  for  any  of 
the  alternative  sites.  Much  of  this  kind  of  information  is  currently 
being  developed  by  the  COE  for  t.he  ocean  site  designation  under 
Section  102  of  MPRSA."  The  reference  to  the  baseline  sujr/ey  is 
confusing.  The  objective  of  collecting  baseline  data  at  the  site  is 
to  detect  potential  changes  that  may  result  in  the  vicinity  of  the 
disposal  site  as  disposal  occurs.  The  only  baseline  sur'/ey  scheduled 
or  funded  by  the  Corps  of  Engineers  to  support  designation  of  an 
offshore  site  under  Section  102  is  being  conducted  at  Site  IM. 
Baseline  surveys  for  alternative  sites  other  t.han  Site  l.M  are  net 
necessary  for  determining  site  acceptacility  pursuant  to  Section  103 
of  MPRSA. 

5.  c.  "The  level  of  detail  for  t.he  proposed  MPRSA  Section  103  site 
should  be  equivalent  to  the  studies  conducted  and  proposed  for  the 
MPRSA  Section  102  site."  Site  l.M,  the  proposed  site  for  receiving 
2.7  million  cubic  yards  cf  dredged  material  from  the  Alcatraz 
disposal  site,  was  selected  based  on  application  cf  40  CFR  Parc  223. 
The  level  of  detail  required  for  site  designation  in  accordance  with 
Section  102  of  .MPRSA  may  be  significantly  different  when  dealing  with 
waste  disposal  in  ganeral  compared  to  the  project  specific  disposal 
cf  dredged  material  from  a  known  source.  The  level  of  detail  as 
presented  m  the  the  Draft  SETS  and  letter,  dated  October  20,  1987  is 
sufficient  to  determine  compliance  or  non-compliance  for  dredged 
material  disposal  at  Site  IM. 

6.  a.  "If  the  SETS  continues  to  propose  an  ocean  site  designation 
under  Section  103  of  MPRSA,  the  COE  should  commit  to  i.mim.ediately 
dedesignating  that  site  once  ti'.e  MPF.SA  Section  102  site  is  selected 
and  available  for  use."  The  disposal  plan  for  the  entire  project 
must  be  accom.modated  in  order  t.hat  project  construction  can  be 
implemented  in  t.he  most  efficient  m.anner.  The  appropriations  of 
funds  by  Congress  will  be  based  on  that  plan.  If  EPA  identifies  a 
general  use  ocean  disposal  site  other  than  Site  LM  in  the  future,  the 
Corps  of  Engineers  will  consider  whether  or  net  disposal  at  such  site 
is  consistent  with  project  authorization  and  appropriations. 

6.  b.  "Other  alternatives  and  dredging  options  should  include  an 
analysis  of  deeper  ocean  disposal  sites  off  the  continental  shelf  fin 
excess  of  100  fathoms)."  Based  on  available  information,  an 
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acceptable  site  can  be  located  -.vithin  the  tcne  cf  siting  ieasa:^*ty 
(2SF)  bounded  by  che  OVMRS  radar  net.  Site  li!  is  one  suon 
environmentally  acceptable  site  for  disposal  of  dredge  material. 
This  is  clearly  presented  in  the  Draft  SEIS.  This  comment,  in 
effect,  opposes  the  ZSF  determination  based  on  the  General  .gocroa c.n 
Guidance.  A  site  off  the  continental  shelf  is  outside  of  the  13  F  an  a 
therefore,  does  net  need  to  be  included  as  a  candidate  site.  The  ISF 
Analysis  Report  will  be  included  as  an  Appendix  to  the  Final  SEIS. 
The  Corps  of  Engineers  must  weigh  all  relevant  factors,  including 
safety,  costs  and  environmental  acceptability,  in  making  a  reasoned 
determination. 

6.  c.  "Differences  in  cost  figures  should  be  clearly  explained  and 
substantiated.  Potential  mitigation  costs  should  also  be  taken  into 
account.  This  information  is  critical  in  deciding  whether  tnic 
disposal  option  fdirect  ocean,  .Alternative  =4)  is  the  least-da.magmg, 
practicable  alternative."  The  estimated  costs  presented  in  the  Drart 
GDM/SEIS  have  teen  described.  Substantiation  of  cost  inform.aticn  :s 
proprietary  as  the  Government  estimate  could  be  compromised  at  th.e 
time  of  bid  preparaticn.  T.he  intricacies  of  dredging  cost  estimating 
can  be  discussed  orally.  In  addition,  the  identification  of  an 
appropriate  ocean  disposal  site  for  dredged  material  is  based  on 
environmental  acceptabiiity,  net  on  the  least-damaging,  practicable 
alternative. 

6.  d.  "An  analysis  of  upland  disposal  for  at  least  part  of  the 
dredged  material  if  the  material  fails  to  meet  the  criteria  for  Bay 
or  ocean  disposal."  If  material  fails  to  meet  the  criteria  for  ocean 
disposal,  the  material  may  not  be  disposed  at  t.he  ocean  site.  An 
analysis  of  upland  disposal  for  significantly  centamLnated  m.ateria. 
is  not  germ.ane  to  the  ocean  disposal  sire  determination. 

7.  "The  statement  'Direct  transport  to  Site  IM  of  all  of  the  Dakland 
material  would  also  be  allowed  at  the  contractor's  option'  ic.  iv: 
indicates  that  the  contractor  would,  in  effect,  manage  the  discosal 
of  dredged  materials."  The  referenced  sentence  will  be  deleted  from 
the  Final  SEIS.  EPA's  comment  -3.  c.  indicates  a  preference  for 
direct  ocean  disposal.  Com.m.ent  ~.  Lm.plies  t.hat  direct  ocean  discosal 
should  be  dismissed.  Based  on  the  suitabiLitv  of  mhe  preferred  ocean 
disposal  site,  disposed,  of  eitb.er  2.~  million  cubic  yards  of  dredged 
material  from  Alcatraz  or  7.0  million  cubic  yards  from  Oakland  Inner 
and  Outer  Harbors  was  determined  to  be  acceptable.  The  only 
significant  difference  betv/een  the  use  of  the  site  is  the  source  of 
the  dredged  sedim.ents  from  OaihLand  or  Alcatraz,  and  rhe  am.cunts  from 
each.  The  direct  ocean  disposal  (with  Site  LH)  has  been  evaluated  as 
an  implementable  alternative  plan.  Based  on  cur  analyses,  both 
alternative  plans  are  environmentally  acceptable.  From  the  comments 
on  the  Draft  SEIS,  there  also  appears  to  be  a  public  preference  fer 


direct  ocean  disposal.  As  a  pctentiaily  acceptable  plan,  in e 
availability  of  Site  IM  to  receive  dredqed  material  from  Caklan  i 
Harbor  should  also  be  concurred  upon  by  EP.A  pursuant  to  Se'Cticn  1,1'  l 
of  MPRSA.  Upon  review  of  our  requested  Section  103  action,  by 
letter,  dated  October  20,  1987,  the  alternative  of  direct  ocean 
disposal  of  dredged  material  from  OaliLand  Harbor  should  be  mci’uded 
with  our  request. 

3.  "The  SEIS  should  evaluate  the  potential  impacts  on  biological 
resources  and  water  quality  in  this  ti.me  fra.me,  including  all 
cost/benefit  analyses."  This  comment  does  not  relate  to  the 
requested  103  concurrence,  but  v-’ill  be  addressed  in  t.he  Fmial  SEIS. 

9.  "Mitigation  to  offset  and/or  prevent  adverse  i.mpacts  at  the 
dredging  locations  has  net  bee.n  presented.  The  SEIS  shcul.d  discuss 
the  use  of  silt  curtaLns  -a.nd  site  m.cnitcrmq  of  tiie  water  cci’u.mn  at 
the  dredging  sites.  IH'.^S  states  that  happrcximateiy  124  acres  of 
shallow,  suDtidai  habitat  will  be  converted  to  m.amtained  channel 
habitat.'  The  SEIS  snculd  discuss  mitigation  for  this  impact."  Me 
mitigation  measures  related  to  the  proposed  disposal  as  described  for 
the  requested  103  concurrence  have  been  identified.  Specific  site 
m.cnitoring  activities  have  also  not  been  identified  by  resource 
agencies.  Potential  for  m.itigation  related  to  modification  of 
subtidal  habitat  will  be  oi.3cussed  in  t.he  F;na^  SEIS. 

10.  "There  appear  to  be  several  discrepancies  throughout  the 
document  and  the  GCM  regarding  the  project's  cost,  benefit  analyses. 
Mitigaticn  costs  should  also  be  included  for  ail  alternatives.  In 
addition,  costs  to  Bay  and  ocean  fishing  enterprises  from  the 
potential  loss  of  fisheries  resources  in  t.he  short-  and  long-term 
should  be  included  in  the  SEIS."  This  ccmm.ent  does  not  relate  to  the 
requested  103  concurrence,  but  will  be  addressed  in  the  Final  SEIS. 

11.  "The  eccncmic  comparison  between  ocean  disposal  sites  should 
have  included  a  cost  compansen  as  well  as  a  mileage  (e.g.,  steariing 
time)  comparison  in  the  economic  analysis.  T.he  SEIS  should  present 
cost  figures  substantiated  by  a  detailed  discussion."  This  ccm.m.ent 
does  not  relate  to  the  requested  103  conc’urrence,  but  wi,ll  be 
addressed  .n  the  Final  SEIS.  As  discussed  in  1.  c.  above,  a  detaile.i 
description  of  dredging  costs  is  proprietary.  If  such  in.form.aticn 
receives  wide  circulaticn,  the  Government  estimate  would  be 
compromised  at  the  time  of  bid  preparation. 
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A.  Total  Cores  -  16  taken  to  proposed  depth  (-72  feet,  MLLV.'i 

B.  Composites  -  16  cores  were  composited  into  4  samples 

II.  BULK  SEDIMEIJT  -  CHEMICAL  ANALYSES 


A.  Chenistrv: 


Antimony 

Cadmium 

Coccer 


jesticioes 
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3.  Grain  site 

III.  3I0AS3AYS  '^Reference  site:  Site  IM:  Control:  clean  sand, 
Pacific 

A.  Suscended  Particulate  Phase  Bicassav 


1.  Bivalve  larvae 

2 .  Acanthomvsis  sculota 
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Solid  Phase  Bioassay 

1 .  Rhepoxvnius  afc  ron ii 

2 .  Macoma  n  asuta 

3 .  Neohf/s  caeco ides 

3 icaccu  mulaticn 


1.  10-day  test  on  clams  and  verms 

2.  Following  chemistry: 

a.  Antim.ony 

b.  Cadmium 

c.  Copper 

d.  Lead 

e.  .Mercury 

f.  Nickel 

g.  Chlorinated  pesticide  scan 

h.  PCB's 


in  3.  a: 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

flEGION  IX 

21  5  Fremont  Street 
San  Francisco,  Ca.  941  05 


Ipi  P.fj':!'!." 
Refsr  To 


Colonel  Galen  H.  Yanagihara 

District  Engineer 

U.S.  Army  Corps  of  Engineers 

San  Francisco  District 

211  Main  Street 

San  Francisco,  California  94105-1905 

RE:  Proposed  Designation  of  an  Ocean  Disncsal  Site  Ynder  Sectirn 
103  of  the  Marine  Protection  Research  and  3  anctuar  ies  ^ct 
the  Oakland  Inner  and  Cuter  Haroor  I,"npro'/enent  Project 

Dear  Colonel  Yanagihara; 

SP.A  Region  9  has  reviewed  the  Army  Corps  of  Engineers'  (Corp 
public  notice  {Octooer  20,  lOB")  on  the  notice  of  intent  to  use 
an  ocean  disposal  site  under  Section  103  of  the  Marine  Protection 
Research  and  Sanctuaries  Act  (MPRS.A),  and  the  Draft  Supplemental 
Environmental  Impact  Statement  (D3EIS)  for  the  Oakland  Inner  and 
Outer  Harbors  deep-draft  navigation  i.mprovement  project  (Septembe 
1937).  In  a  letter  iatad  Octooer  29,  1937,  you  recjuastad  EPA 
concurrence  on  the  designation  of  the  ocean  dredged  material 
disposal  site  [40  CFR  225.2(d)  and  40  CFR  223.4(e)(2)J  iientified 
in  the  public  notice.  Most  of  the  information  presented  for 
EPA's  evaluation  is  contained  in  the  DSEIS  which  describes  the 
proposed  projeot. 

At  this  time,  EPA  Region  9  cannot  concur  an  the  MPRSA  Sectio 
103  site  designation  proposed  in  the  public  notice.  Vie  have 
identified  topics  of  major  concern  that  have  not  been  addressed 
in  the  DSEIS  or  in  the  public  notice. 

The  procedures  for  designation  of  sites  [49  CFR  223.4(el(2)' 
require  that  "...the  District  Engineer  shall,  in  consultation  wit 
EPA,  select  a  site  in  accordance  with  the  requirements  of  §5  223. 
and  228.6(a).''  The  general  and  specific  criteria  of  th-ese  two 
sections  of  EPA's  Ocean  Dumping  Regulations  have  not  been  discuss 
adequately  in  the  DSEIS. 
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Specifically,  under  40  CFR  225.2(a)  we  request  the  following 
in  forma t i on ; 

1.  Detailed  description  of  the  biological  environment  at  the 
proposed  disposal  site; 

2.  Modeling  information  and  data  to  predict  the  movement  of  the 
anticipated  31  million  cubic  yards  of  dredged  material  proposed 
for  disposal  at  the  site  over  the  50  year  life  of  the  project; 

3.  Detailed  description  of  physical  oceanographic  conditions  in 
the  project  area; 

4.  Consideration  of  additional  alternatives,  including  a  deep 
water  alternative  in  water  off  the  continental  shelf  and 
designation  of  a  site  under  Section  102  of  MPRSA; 

5.  Complete  analysis  of  sediment  chemistry  and  sediment  toxicity 
for  the  material  proposed  for  disposal  compared  to  the  proposed 
ocean  disposal  site; 

6.  Compi  ite  analysis  of  sediment  chemistry  and  sediment  toxicity 
for  the  material  proposed  for  disposal  compared  to  the  Alcatraz 
disposal  site;  and 

7.  Detailed  description  of  potential  impacts  to  fisheries  outside 
the  Golden  Gate  and  within  San  Francisco  Bay. 

EPA  must  use  information  presented  in  40  CFR  225.2(a)  and 
228.4(e)  to  determine  whether  the  propPsed  project  meets  the 
criteria  for  evaluating  environmental  impact  under  40  CFR  227.4. 
These  criteria  include: 

"1.  Mo  unacceptable  adverse  effects  on  human  health  and  no 

significant  damage  to  resources  of  the  marine  environment; 

2.  No  unacceptable  adverse  effects  on  the  marine  ecosystem; 

3.  No  unacceptable  adverse  persistent  or  permanent  effects  due 
to  the  dumping  of  the  particular  volumes  or  concentrations  of 
these  materials;  and 

4.  Mo  unacceptable  adverse  effect  on  the  ocean  for  other  uses  as 
a  result  of  direct  environmental  impact." 

Given  the  information  presented  in  the  DSEIS  and  the  public 
notice,  EPA  cannot  determine  whether  disposal  at  the  proposed 
site  will  cause  unacceptable  environmental  impacts.  EPA  Region  9 
will  be  unable  to  concur  on  the  proposed  site  designation  under 
Section  103  of  MPRSA  until  adequate  information  has  been  provided. 
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Oar  detailed  comments  on  the  proposed  Section  103  si 
designation  will  be  incorporated  into  the  comments  on  the 
If  you  have  any  questions  on  our  concerns,  please  contact 
Cotter,  at  974-0257. 


Sincerely, 


Harry  Seraydarian 
Director 

Water  Management  Division 


cc :  Keith  Quan,  Port  of  Oakland 
Roger  James,  RWQCB 
Alan  Pendleton,  BCOC 
Fred  Nakaji,  USFWS 
Bob  Tasto,  CQFG 
James  Bybee,  HMFS 


e 

DSEIS. 

Patrick 
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DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT.  CORPS  OF  ENGINEERS 
211  MAIN  STREET 

SAN  FRANCISCO.  CALIFORNIA  94105  -  1905 

15  Novemoer  1937 

Branch 


Mr.  Harry  Seraydarian,  Director 

Water  Management  Division 

U.  S.  Environmental  Protection  Agency 

215  Fremont  Street 

San  Francisco,  CA  94105 


Dear  Mr.  Seraydarian, 

We  are  writing  in  reply  to  your  5  November  1987  letter  requesting  a 
30-day  extension  to  the  comment  period  for  the  Notice  of  Intent  to 
Use  Ocean  Disposal  Site  under  Section  103  of  the  Marine  Protection, 
Research  and  Sanctuaries  Act  and  the  Draft  Supplemental  En vironmenca 1 
Impact  Statement  (EIS)  for  the  Oakland  Inner  and  Outer  Harbors 
Deep-Draft  Navigation  Project. 

We  mst  respectfully  deny  your  request  for  the  30-day  extension  to 
the  45-day  comment  period  on  the  Draft  Supplemental  EIS  for  the 
Oakland  Harbor  project  authorized  by  the  Water  Resources  Development 
Act  of  1986  (P.  L.  99-662).  Hov/ever,  we  will  grant  an  additional  15 
calendar  days  from  the  end  of  the  formal  45-day  comment  period 
beginning  9  November  1987.  This  would  allow  your  comments  on  the 
Draft  Supplemental  EIS  to  be  submitted  no  later  than  25  November 
1987.  Our  construction  schedule  is  based  on  a  May  1988  start. 

Delays  to  this  scheduled  start  would  be  detrimental  to  the  local 
sponsor's  stated  needs.  It  is  our  intent  to  be  as  responsive  to  the 
needs  of  the  local  sponsor  as  possible. 

The  ocean  disposal  site  designation  process  assesses  potential  sites 
within  an  area  in  which  practicable  sites  are  located.  This  area  can 
be  constrained  based  on  cost,  operational  (equipment  or  safety),  or 
critical  environmental  factors.  This  site  designation  process  .must 
be  performed  before  any  project  disposal  alternative  can  be 
evaluated.  We  have  evaluated  all  appropriate  disposal  alternatives 
for  the  Oakland  Harbor  project  in  the  Draft  Supplemental  EIS.  Your 
comments  on  the  Draft  Supplemental  EIS  will  be  addressed  in  the  Final 
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Supplemental  EIS.  In  response  to  our  Notice  of  Intent  to  Use  Ocean 
Disposal  Site  under  Section  103  of  Marine  Protection,  Research  and 
Sanctuaries  Act,  we  expect  your  agency  to  indicate  our  compliance,  or 
non-compliance,  with  the  criteria  for  the  designation  of  the 
recommended  ocean  disposal  site.  In  accordance  with  40  CFR  225.2(b), 
your  regulations  clearly  state  that  there  is  a  15-day  period  in  which 
you  can  request  additional  information  for  your  determination.  We 
did  not  receive  any  request  for  such  additional  information.  In 
addition,  we  are  not  aware  of  any  statutory  requirement  for 
additional  time  to  review  the  initial  Notice, 

Your  letter  has  suggested  that  a  meeting  be  held  to  discuss  the 
complexities  of  the  project.  We  agree  that  a  meeting  should  be  held 
to  discuss  your  concerns  and  to  facilitate  a  better  understanding  of 
the  two  separate  actions  in  order  that  your  comments  on  the  Draft 
Supplemental  EIS  and  determination  of  compliance  can  be  expedited. 


SiAcerely , 


UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  IX 

215  Fremont  Street 
San  Francisco,  Ca.  94105 


Colonel  Galen  H.  Yanagihara 
'J .  S  .  Army  Corps  of  Engineers 
San  Francisco  District 
211  Main  Street 
San  Francisco,  CA  ?4 105-1905 

ATTN:  Environmental  Branch 

RE:  Public  Notice  (October  20,  19S"’)  for  the  Notice  of  Intent 
to  Nse  Ocean  Disposal  Site  unOer  Section  103  of  the  Narine 
Protection,  Research  and  Sanct  caries  Act  (MPRSA)  and  -  t.ne 
Draft  vSupplement  al  Env  i  r  on.men  ta  1  Impact  Statement  far  the 
Oakland  Inner  and  Outer  Narhors  Deep-Draft  Navigaticn 
Imp  rovement  Project- 

Dear  Colonel  Yanagihara: 

The  Environmental  Protection  Agency  (EPA)  Region  9  has 
initiated  its  review  of  the  above  referenced  public  notice  ( PN ) 
and  Draft  Supplemental  Environmental  Impact  Statement  (DS). 

As  you  know,  SPA  is  required  to  review  the  PN  in  accordance 
with  Section  102  of  the  MPRSA  [40  CFR  225.2{a-e)  and  227.4(3-d) 
of  the  Ocean  Dumping  Regulations].  In  addition.  Section  309  of 
the  Clean  Air  Act  and  the  National  Environmental  Policy  Act 
(NEPA)  require  that  SPA  review  and  comment  on  the  DS . 

Based  on  a  preliminary  review  of  the  PN  and  DS ,  SPA  has 
several  concerns  about  the  information  on  sediment  toxicity  and 
chemistry  at  Oakland  Inner  and  Outer  Harbors  anl  t’le  Alcatraz 
Disposal  Site.  In  addition,  we  have  several  questions  regard.ing 
the  PN  and  its  relationship  to  the  disposal  options  incluied  in 
the  OS.  We  are  concerned  about  procee(,iing  with  a  site  designation 
under  Section  103  o':  the  MPRSA  oefora  all  practicable  iisposal 
alternatives  are  fully  analyzed  and  considered  as  required  by 
NEPA. 

At  this  time,  EPA  cannot  accurat'^ly  Judge  the  iisposal 
options'  environmental  impacts  and  tvai-'  consistency  wita  site 
selection  criteria  in  the  MPRSA  an  1  tne  Ocean  Dumping  Regulaticns. 
We  believe  it  would  be  premature  ta  prooeei  with  a  site  iasijna- 
tion  under  Section  103  before  we  r?:--‘i-'e  furt'ier  informaticn  cn 
the  project's  sediment  testing  program  sn *  tne  OS's  iisoaaal 
options . 


EPA  is  interested  in  r.aking  a  weil-inforn:ed  decision  on 
the  proposed  action's  env  i  ronn'en  ca  1  inpact  and  consistency  wit 
the  MPRSA  criteria  ana  the  Ocean  Dumping  Regulations  (4U  CFK 
227.4).  Accordingly,  we  request  a  four-week  extension  of  tiie 
comment  period  (to  December  7,  1987)  for  the  DS  and  the  PN  to 
allow  for  a  more  thorough  review  of  the  disposal  options  ano 
supporting  data.  We  would  like  to  meet  with  you  and/or  your 
staff  to  discuss  these  issues  ana  the  timeframe  for  proceeding 
with  our  review  of  the  DS  and  the  subsequent  determination  of 
consistency  with  the  site  selection  criteria.  If  you  have  any 
questions  regarding  our  request,  please  call  me  at  974-3115,  o 
as)t  your  staff  to  call  Rick  Hoffmann,  Office  of  Federal 
Activities,  at  974-8191. 


S i nee  re ly  , 


/ 


Harfy  Serayaarian 
Director 

Water  Management  Division 


cc;  San  Francisco  Say  Regional  Water  Quality  Control  Board 
(Attn:  Mike  Carlin) 

U.S.  Fish  and  Wildlife  Service-Sacramento  (Attn:  Fred 
'.aka  j  i ) 

National  Marine  Fisheries  Service  (Attn:  James  Bybee) 
hay  Conservation  and  Development  Commission  (Attn: 

Joan  Lundstrom) 
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DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  OISTRICT.  CORPS  OF  ENGINEERS 
Zit  MAIN  STREET 

SAN  FRANCISCO.  CALIFORNIA  941  OS  -  1905 

October  20,  1987 


Environmental  Branch 


NOTICE 


OF  PUBLIC  MEETING 


oakl.hND  oute.n  and  inner  harbors 

□  EEP-DRAFT  NAVI3ATI0.N  IMPROVEMENTS 
ALAMEDA  COUNTY,  CALIFORNIA 
AND 

I.NTE.NT  TO  USE  AN  OCEAN  DISPOSAL  SITE 

The  U.  S,  Army  Corps  of  Engineers,  San  Francisco  District  has 
distributed  the  Draft  Design  Memorandum  Njmper  I  and  Draft  Supplement  I  to 
the  Environmental  Imact  Statemenc  (SEIS)  for  Oakland  Outer  and  Inner 
Harbors,  Deep-Draft  Navigation  Improvements,  Alameaa  County,  Cali-ornia. 

A  Notice  of  Availaoility  of  tne  Draft  SEIS  was  circulated  oy  letter  dateo 
September  23,  1987. 

Attached  witn  this  Notice  is  a  statement  of  the  U.  S.  Army  Corps  of 
Engineers,  San  Francisco  District  intent  to  use  an  ocean  disposal  site  for 
the  disposal  of  material  dredged  from  the  Alcatraz  disposal  site,  San 
Francisco  3ay  as  part  of  the  Deep-Draft  Navigation  Improvements  for 
Oakland  Outer  and  Inner  Harbors,  Alameda  County,  California  (Enclosure). 

It  has  been  determined  that  a  public  meeting  to  address  concerns 
related  to  the  Draft  SEIS  for  the  Oakland  Harbor  project  and  the  intent  to 
use  an  ocean  disposal  site  for  dredged  material  will  be  held.  The  puolic 
meeting  has  been  scheduled  as  follows: 

PUBLIC  MEETING 


DATE :  Thursday,  November  5,  1987  --  7:30  P.M. 

PLACE :  U.  S.  Army  Corps  of  Engineers,  3ay  Model 

LOCATION:  2100  Bridgeway 

Sausalito,  California  94955-1753 

Information  related  to  either  the  Draft  SEI3  or  the  Intent  to  Use  the 
Ocean  Disposal  aite  -nay  be  obtained  by  .contact ing  Mr.  Brian  Nalls  (415;, 

97  4-0444  of  the  Corps  of  Engineers.  / 1  n  j  /  ^  /’ 

/  £dlen  H./ Y/inagihara 
/  /Colonel, i  .Corps  E-gmoaers 
/  /  Dis tri ct^’ Engi neer 
Enclosure  (_/ 
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m  Public  Notice 

us  Army  Corps 

of  Engineer*  DATE:  October  20, 

San  Francisco  District 

21 1  Main  Street 

San  Francisco,  CA  94105 


■IQTICE  OF  INTENT  TO  USE  OCEAN  DISPOSAL  SITE 
(Section  103,  Marine  Protection,  Research  and  Sanctuaries  Act) 

OAKLAND  OUTER  AflO  IMNER  HARBORS 
DEEP-ORAFT  , NAVIGATION  IMPROVEMENTS 


INTRODUCTION 

This  notvca  supplenents  tne  Pjbi'c  Notice  of  Availability  of  the  Draft 
Supplement  (SEIS)  to  the  Final  En  .'ircnmenra '  Imoact  Statements  for  the 
OdKland  Outer  and  Oakland  Inner  Harbor  Deep-Draft  Navigation  Channel 
Lmprovements,  dated  35  September  1987.  The  San  Francisco  District 
Engineer,  under  the  authority  contained  in  Section  103  of  the  Marine 
Protection,  Research  and  Sanctuaries  Act  of  1972  is  pursuing  use  of  an 
ocean  disposal  site  (OOS)  offshore  of  San  Francisco,  California  for  the 
X  disposal  of  dredged  material  from  the  Alcatraz  disposal  site  in  San 

Francisco  3ay  related  to  authorized  new  work  and  maintenance  dredging  of 
the  Oakland  Haroor  deep-draft  navigation  channels  (f'-om  an  authorized  -35 
feet  to  -42  feet,  MLLN).  In  accordance  with  33  CFR  Part  209.145(g),  this 
suoplemental  notice  announces  the  intended  use  of  the  OOS  identified  in 
the  Draft  SEIS. 

WORK;  Disposal  of  Dredged  Material  from  the  Alcatraz  Disposal  Site 
related  to  New  Work  Deepening  and  Maintenance  Dredging  of  the 
Oakland  Harbor  Project  as  Authorized  by  P.  L.  99-662,  Water 
Resources  Development  Act  of  1986. 

WATERWAY;  San  Francisco  Bay,  California  and  Oakland  Outer  and  Inner 
Harbor  Channels,  Alameda  County,  California 

PROJECT  LOCATION;  Oakland  Harbor,  San  Francisco  Bay,  California  and 
Offshore  San  Francisco,  Pacific  Ocean 
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Statement  on  the  Status  of  State  Water  qua''ity  Certification  Under  Section 
401  of  the  Clean  Water  Act 


The  District  Engineer  has  determined  that  a  State  v,'ater  qualify 
certificate  (Section  401  of  the  Clean  Water  Act)  will  not  be  required  for 
the  disposal  of  dredged  material  from  the  Alcatraz  disposal  site,  as 
described  in  this  notice,  since  the  OOS  is  outside  the  limits  of  State 
jurisdiction. 

Statement  on  Cultural  Resources 


Based  on  review  of  the  most  recent  published  National  Register  of 
Historic  Places,  there  are  no  known  sites  eligible  for  or  included  in  the 
Register  within  the  OOS.  Wrecks  are  known  to  exist  in  the  vicinity  of  the 
ODS  but  disposal  of  dredged  material  would  not  adversely  disturb  or 
otherwise  impact  marine  archaeological  resources  in  the  area. 

Statement  on  Endangered  Species 

Pursuant  to  Section  7  of  the  Endangered  Species  Act  (16  U.  S.  C.  1531) 
and  based  on  review  of  the  threatened  and  endangered  species  listing,  a 
determination  of  no  effect  has  been  made  (Draft  SEIS). 

Statement  on  the  Determination  of  the  Need  for  and/or  Availability  of  an 
Environmental  Impact  Statement 


The  Draft  SEIS  was  ®iled  witn  EPA  on  25  September  1937  (52  FR  36096) 
and  was  distributed  to  Federal  and  State  agencies,  local  officials, 
private  interest  groups,  and  otner  interested  parties.  A  copy  of  this 
document  may  be  obtained  from  the  U.  S.  Army  Engineer  District,  San 
Francisco,  211  Main  Street,  San  Francisco,  California  94105-1905, 

The  decision  whether  to  use  the  ODS  for  dumping  of  new  work  and 
maintenance  material  from  the  Alcatraz  disposal  site  will  be  based  on  an 
evaluation  of  the  probable  impact  including  cumulative  impacts  of  the 
activity  on  the  public  interest.  That  decision  will  reflect  the  national 
concern  for  both  protection  and  utilization  of  important  resources.  The 
benefit  which  may  reasonably  be  expected  accrue  from  the  activity  must  be 
balanced  against  its  reasonably  foreseeable  detriments.  All  factors  which 
may  be  relevant  to  the  activity  will  be  considered  including  the 
cumulative  effects  thereof;  among  those  are  conservation,  economics, 
aesthetics,  general  environmental  concerns,  wetlands,  cultural  values, 
fish  and  wildlife  values,  flood  hazards,  flood  plain  values,  land  use, 
navigation,  shoreline  erosion  and  accretion,  recreation,  water  supply  and 
conservation,  water  quality,  energy  needs,  safety,  food  production  and,  in 
general,  the  needs  and  welfare  of  the  people. 
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The  following  additional  information  is  furnishing  in  accordance  with 
Corps  ol^  Engineers  regulations  33  CFR  209.145(g)  and  33  CFR  337.1(a): 

1.  Description  of  the  Action:  The  U.  S.  Army  Corps  of  Enginee-'S 
proposes  disposal  of  2.7  million  cubic  yards  of  material  to  be  dredged 
from  the  designated,  San  Francisco  Bay  disposal  site  located  south  of 
Alcatraz  Island  at  an  ocean  disposal  site  approximately  16  nautical  miles 
southwest  of  the  Golden  Gate  Bridge.  The  removal  of  material  "^-'om  tne 
Alcatraz  site  would  allow  the  disposal  of  7  million  cubic  yards  ^'rom  “rhe 
authorized  Oakland  Harbor  project  as  well  as  the  expected  retent 'on  of 
material  at  the  Alcatraz  site.  Six  and  one-half  million  cubic  yards  of 
bottom  sediments  would  be  dredged  from  the  Oakland  harbor  navigation 
channels  and  dumped  at  the  Alcatraz  disposal  site  (See  the  Draft  SEIS, 
sections  2.2  and  2.3  for  descriptions  of  the  Oakland  Outer  and  Inner 
Harbor  reaches  respectively).  An  additional  0.5  million  cubic  yards  of 
material  will  be  dredged  from  the  berthing  areas  by  the  Port  of  Oakland 
who  is  the  local  sponsor.  The  Oakland  channel  deepening  was  approved  for 
construction  by  the  Water  Resources  Deve’opment  Act  of  1986.  A  Draft  SEIS 
for  the  Oakland  Harbor  oroject  has  oeen  orepareo  because  mounding  nas  oeen 
detected  at  the  the  selected  Alcatraz  disoosa'  site.  D-sposa’  at  tne 
Alcatraz  site  for  the  Oaxlanc  oroject  would  '■esu’t  'n  excessive 
accumulation  of  materia''  at  tne  site  af'^ecting  d-isoosa’  o*  dredged 
material  from  other  navigation  and  maintenance  projects.  Tnus,  prior  to 
the  Oakland  dredged  material  disposal,  2.7  million  cubic  yards  of  sed''ment 
at  the  Alcatraz  site  will  be  dreaged  and  taken  to  the  open  ocean  for 
disposal  (See  the  Draft  SEIS,  section  2.9  -  Selected  Disposal  ^lan). 

2.  Description  of  Disposal  Area:  The  proposed  ocean  disposal  site  is 
referred  to  as  Site  1  il  in  the  supplemental  environmental  i.mpact  statement 
(See  the  Draft  SEIS,  section  2.5.2,  for  a  description  of  tne  proposed 
Ocean  Disposal  Site).  It  is  located  15.5  nautical  miles  southwest  of  the 
Golden  Gate  Bridge  at  a  deotn  greater  than  150  fasat.  Tne  center  of  tne 
site  is  located  at  coordinates  37^  38'  42”  .‘1;  122'^  42'  io”  W  (1927 
datum).  The  site  bottom  is  comprised  of  unconsolidated  sediment  and 
slopes  gently  to  the  southwest.  The  proposed  site  has  not  been  designated 
for  use  by  the  Administrator  of  EPA  as  provided  by  Sec: ion  lD2(c)  of  the 
Marine  Protection,  Research  and  Sanctuaries  Act  of  1972.  A  previously 
interim  designated  100-fathom  ocean  disposal  site  is  located  within  the 
Gulf  of  the  Farallons  Marine  Sanctuary  and  was  removed  from  the  interim 
list  in  February  1983.  There  is  no  designated  ocean  disposal  site  for  the 
region  and  one  is  not  likely  to  be  designated  prior  to  the  scheduled 
project  start;  therefore,  the  Corps  has  selected  this  site  for  use  under 
Section  103  of  the  Marine  Protection,  Research  and  Sanctuaries  Act.  The 
site  has  been  evaluated  pursuant  to  the  general  and  specific  criteria  for 
site  selection  (40  CFR  223.5  and  40  CFR  228.6).  Details  of  the  evaluation 
and  selection  process  are  contained  in  the  SEIS  which  has  been  circulated 
for  public  review  and  comment.  The  site  has  no  known  historic  use  for 
dredged  material  disposal.  The  disposal  of  material  at  the  ocean  disposal 
s’te  will  occur  between  the  months  of  April  and  November.  Thereafter, 
annual  maintenance  dredging  of  the  Oakland  channels  will  result  in 
Alcatraz  material  being  taken  to  the  ocean  disposal  site  for  a  period  of 
two  to  eight  weeks  per  year. 
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3.  Description  of  Dredged  Material:  The  dredged  material  is  comprised 
primarily  of  c.lays  and  fine  sands.  Prior  to  disposal  at  Alcatraz  sediment 
from  the  navigation  channels  in  San  Francisco  Bay  had  been  tested  for 
contaminants.  Sediment  exceeding  the  San  Francisco  Bay  water  quality 
guidelines  would  not  be  allowed  to  be  disposed  there.  Preliminary  testing 
of  the  Alcatraz  material  (in  1985  and  1987)  indicated  that  it  is 
environmentally  acceptable  for  disposal  at  the  ocean  site.  Based  on  the 
disposal  activities  at  the  Alcatraz  site  and  the  potential  sources  of 
pollution,  the  proposed  dredged  material  has  not  been  found  to  contain  any 
of  the  materials  prohibited  under  40  CFR  227.5  in  greater  than  trace 
amounts.  However,  additional  water  quality  testing  will  be  performed 
prior  to  start  of  construction  and  results  will  be  coordinated  with  the 
Regional  Water  Quality  Control  Board  and  the  Environmental  Protection 
Agency.  A  discussion  of  water  and  sediment  quality  and  the  results  of 
bioassays  and  bioaccumulation  tests  is  included  in  the  Appendix  A.  of  the 
Draft  SEIS. 

4.  General  Compatibility  of  the  Material  with  the  Disposal  Site.  The 
disposal  of  approximate ly  -.7  million  c.  y.  of  material  at  the  proposed 
ocean  site.  Site  1  M,  would  not  seriously  reduce  amenities  or  create 
hazards  to  fishing,  navigation,  shorelines,  or  beaches.  Althougn  mounding 
is  expected,  the  materia’  is  predominantly  "ine  sand  and  consol ■' dated 

f^i ne-grai ned  sediments.  Deposition  is  expected  to  occur  upon  dumoing. 
Although  benthic  organisms  will  recolonize  after  cessation  of  disposal 
operations,  long  term  effects  are  expected  with  alteration  of  botcom 
substrate  and  the  establisniment  of  bottom  coinmunities  associated  witn  :ne 
'ine-grained  substrate. 

5.  Need  for  Ocean  Disposal.  The  proposed  alcernative  'or  disocsal  o* 
dredged  material  from  the  Hlcatraz  site  is  necessary  for  the  como'ef'on  of 
the  authorized  Oakland  Harbor  project,  '-lateridl  at  the  Alcatraz  disoosa’ 
site  has  been  accumu  1  at'’ng  ‘^''om  numerous  disposal  activities,  inciud''"g 
both  :maintenanca  and  new  wor.<  dredging  projects.  Tne  .’material  retentfon 
at  the  Alcatraz  site  could  affect  continuing  disposal  there.  The 
deposition  of  7  million  cubit  yards  from  the  Oakland  project  is  exoected 
to  result  in  accumulation  of  approximately  2.7  million  cubic  yards  of 
material.  The  retention  of  2.7  million  cubic  yards  of  material  at  the 
Alcatraz  site  would  physically  aggravate  site  conditions  at  Alcatraz, 
making  annual  disposal  at  the  Alcatraz  site  difficult  as  depths  at  tne 
site  diminish.  Removal  of  material  from  the  Alcatraz  site  would  allow  the 
cons truct  ion  of  the  Oakland  project  to  proceed  as  authorized.  Because  of 
the  expected  commercial  shipping  neea  for  this  project,  dredging  must 
oroceed  in  a  timely  manner. 

6.  Effects  of  Prohibition  of  Ocean  Disposal.  Disposal  at  Site  1  M  's 
proposed  due  to  reasons  stated  in  paragraph  o  above.  If  disposal  at  Site 

1  M  is  prohibited,  dredging  of  the  authorized  project  could  not  take  olace 
without  adversely  affecting  the  Alcatraz  disposal  site.  In  the  event  that 
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this  would  occur,  the  inability  to  maintain  San  Francisco  na/igation 
4^  channels,  small  boat  marinas,  and  other  small  projects  would  result  in 

severe  economic  hardship.  This  would  adversely  affect  competitive 
regional  maritime  trade.  Should  the  dredging  be  halted,  shoaling  of  the 
channel  would  prevent  efficient  ship  movement  and  loss  of  revenue  would 
occur  at  the  commercial  port  facilities. 

7.  Environmental  Impacts  of  Ocean  Disposal. 

a.  Esthetics.  The  disposal  of  the  proposed  dredged  material  at  Sit? 
1  M  would  not  result  in  an  unacceptable  esthetic  nuisance.  This 
is  because  the  dredged  material  is  much  denser  than  sea  water  and 
will  fall  to  the  bottom  upon  disposal  within  the  site;  no  visible 
turbid  surface  plume  should  last  for  more  than  a  few  minutes. 

b.  Recreational  Resources.  Although  the  area  adjacent  to  and 
including  Site  I  M  is  used  for  recreation  (e.g.  sailing  and  sport 
fishing),  disposal  at  Site  1  li  is  not  expected  to  have  a  long 
term  i:npact  on  recreational  values.  There  would  be  a  minor 
temporary  disturbance  to  recreation  during  disposal.  Soats  wi’l 
have  to  avoid  the  disposal  barges  and  the  catch  success  o^  spore 
fishing  will  oe  a'^^ectec  during  d'^sposa'l.  These  effects,  will  oe 
limited  to  the  immediate  vicinity  of  the  disposal  area  because 
the  inaterial  is  expected  to  settle  rapidly.  Mo  change  in 
economic  va-ues  are  expected  because  no  long  term  effects  to 

^  esthetics  or  sport  fishing  are  expected. 

c.  Commercial  Marine  Resources.  Disposal  at  Site  1  H  is  not 
expected  to  have  a  long  term  impact  on  commercial  marine 
resources  (e.g.  bottomfish,  dungeness  crab,  saTmon)  of  nearby 
coastal  areas,  open  ocean  areas,  or  estuarine  areas.  This  is 
because  the  proposed  dredged  material  has  been  found  acceptable 
for  ocean  disposal  and  is  expected  to  settle  rapidly.  In 
addition.  Site  1  M  is  greater  than  150  feet  deep.  Therefore,  the 
only  long  term  impact  expected  is  the  modification  of  bottom 
substrate  and  associated  benthic  organisms.  Long  term  changes 
are  expected  because  a  different  community  of  benthic  organisms 
will  recolonize  the  newly  deposited  substrate  after  cessation  of 
disposal  activities. 

d.  Navigation.  Commercial  or  recreational  navigation  will  not  be 
affected  by  disposal  at  Site  1  M  since  the  site  is  located 
outside  of  both  the  precautionary  area  and  the  submarine 
operating  area.  In  addition,  although  mounding  of  material  is 
expected  to  occur,  use  of  the  site  is  within  the  normal  ^low  of 
incoming  and  outgoing  vessel  movements. 
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e.  Mineral  Resources.  There  is  no  known  ievelopment  nineri': 

resources  in  the  area  including  and  immediately  adjacent  to  Site 
1  M.  There  are  no  adverse  impacts  on  existing  uses.  However, 
initial  coordination  with  the  Minerals  Management  Service,  J.  3. 
Department  of  the  Interior  indicated  that  the  proposed  jOS  is 
within  a  lease  sale  block  with  exploration  potential.  The  use  o" 
the  disposal  site  may  affect  future  lease  sale,  exploration  and 
potential  use  for  oil  extraction  at  this  location  of  tne  b’ock 
area. 

.f.  Cultural  r^esources.  Based  on  a  record  and  literature  search, 
there  are  no  recorded  cultural  resources  in  the  area  inc^^ding 
and  adjacent  to  Site  1  M. 

g.  Water  Dual ity .  Based  on  preliminary  evaluation  of  test  data,  no 
water  quality  standards  would  be  exceeded  as  a  result  of  disposal 
at  Site  1  M.  Hence,  no  unacceptable  environmental  e'^f^ect  would 
occur.  Material  is  not  expected  to  contain  elevaced 
concentrations  of  contaminants  that  can  oe  released  to  tne  wace^' 
column.  In  addition,  elutriate  tests  conaucted  by  the  Soros  of 
Engineers  on  dredged  macarial  from  the  Alcatrac  disposal  site 
indicates  that  low  concentrations  of  pollutants  are  present  anc 
are  tightly  associated  with  the  sediments.  Thus,  contaminants 
are  not  likely  to  be  released  to  the  water  ‘ co ''u.mn  during 
disposal.  Furthermore,  there  is  a  large  volume  of  water 
available  at  Site  1  M  to  rapidly  dilute  any  pollutant 
concentration  in  the  water  column. 

Chemical  testing  and  the  physical  nature  of  the  dredgec  material 
indicate  that  there  are  no  pollutants  present  in  otoer  than  trace 
diTiOui'its  which  may  have  an  adverse  affect  on  humans  directly  or 
through  food  chain  interactions.  It  is  unlikely  that  pathogenic 
organisms  which  may  cause  a  public  health  hazard  either  directly 
or  through  contamination  of  fisheries  or  shel  If isheries  are 
present  in  the  proposed  dredged  material. 

3.  Determination  and  Finding.  The  District  Engineer  has  reviewed  tne 
environmental  documents  for  the  authorized  dredging  of  the  Oaxland  Harbor 
project,  and  the  Section  103  Ocean  Disposal  Evaluation  Report.  He  has 
found  that: 

a.  The  proposed  transportat ion  of  this  dredged  material  ^cr  ere 
purpose  of  disposing  in  ocean  waters  at  Site  1  M  's  not 
expected  to  unreasonably  degrade  or  endanger  human  health, 
welfare,  or  amenities  or  the  marine  environment,  ecological 
system,  or  economic  potentialities. 

b.  No  practicable  alternative  locations  and  methods  of  dicoosal 
or  recycling  are  available  which  would  have  less  adverse 
environmental  impact  or  potential  risk  to  the  environment 
than  ocean  disposal  at  Site  1  M. 
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c.  Prohibition  of  the  use  of  Site  1  M  for  disposal  of  the 
material  dredged  from  the  Alcatraz  disposal  site  would 
adversely  affect  authorized  navigation  projects,  the 
economic  and  industrial  development  of  the  region,  and 
foreign  and  domestic  commerce  along  the  West  Coast  of  the 
United  States,  as  well  as  indirectly  affecting  the  national 
security  of  the  United  States. 

d.  •  Further  water  quality  testing  of  the  material  to  be  removed 

from  the  Alcatraz  disposal  site  will  be  performed.  Data 
analysis  and  evaluation  will  be  presented  in  the  Final  SEIS. 

10.  The  proposed  transportation  of  this  dredged  material  for  the  purpose 
of  dumping  it  in  ocean  waters  will  be  evaluated  to  determine  that  the 
proposed  dumping  will  not  unreasonably  degrade  or  endanger  human  health, 
welfare,  or  amenities  or  the  marine  environment,  ecological  system,  or 
economic  potentialities.  In  making  this  determination,  the  criteria 
established  by  the  Administrator,  EPA  pursuant  to  Section  102(a)  of  the 
Marine  Protection,  Research,  and  Sanctuaries  Act  of  1972  shall  be 
applied.  In  addition  based  upon  an  evaluation  of  the  potential  effect 
which  the  failure  to  utilize  this  ocean  disposal  site  will  have  on 
navigation,  economic  and  industrial  development,  and  foreign  and  domestic 
commerce  of  the  United  States,  an  independent  determination  will  also  be 
made  of  the  need  to  dump  this  dredged  material  in  ocean  waters,  other 
possible  methods  of  disposal,  and  appropriate  locations  for  the  dumping. 

11.  Please  communicate  the  information  herein  to  any  person (s)  kncwn  by 
you  to  be  inceresteu  and  .-h'lO  did  not  recei  'e  a  copy  of  this  notice. 
Comments  on  the  proposed  ocean  disposal  should  be  inade  in  writing  and 
mailed  to  the  letterhead  address  (as  found  on  the  front  page)  and  should 
be  received  within  15  days  from  the  date  of  this  notice.  If  you  have  any 
questions  concerning  this  notice,  please  contact  Mr.  Brian  Walls  of  my 
staff  at  (415)  974-0444). 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  IX 

21 5  Fremont  Street 
San  Francisco,  Ca.  94105 


1  7  AUG  1987 


In  Reply 
Refer  To:  W-5-3 


William  C.  Angeloni,  Chief 
Planning/Engineering  Division 
Array  Corps  of  Engineers 
San  Francisco  District 
211  Main  Street 

San  Francisco,  California  94105 

Re:  Suitability  of  an  Alternative  Ocean  Disposal  Site  near  the 

San  Francisco  Southwest  Ocean  Outfall  Project  (SWOOP) 

Dear  Mr.  Angeloni: 

Thank  you  for  your  letter  dated  June  24,  1987  regarding  the 
identification  of  an  additional  alternative  ocean  disposal  site 
to  be  considered  in  the  Gulf  of  the  Farallones  Ocean  Dredged 
Material  Disposal  Site  (ODMDS)  Environmental  Impact  Statement 
(EIS).  Inclusion  of  an  alternative  ODMDS  in  the  site  designation 
EI3  close  to  the  San  Francisco  SWOOP  site  is  not  recommended  by 
SPA  Region  9,  nor  do  we  recommend  that  the  San  Francisco  District 
evaluate  an  alternative  site  between  the  shipping  lanes  south  of 
the  Golden  Gate. 

The  City  of  San  Francisco  has  applied  for  a  Section  301(h) 
permit  under  the  Clean  Water  Act.  If  such  a  permit  is  granted, 
they  must  be  able  to  monitor  the  discharge  area  accurately  to 
determine  compliance  with  permit  conditions  and  to  assess 
receiving  water  impacts  due  to  their  discharge.  Disposal  of 
approximately  50  million  yd^  of  dredged  materials  at  the  ODMDS 
site  which  may  be  located  near  the  Southwest  Ocean  Outfall,  may 
significantly  interfere  with  the  efforts  by  Region  9  and  the  City 
of  San  Francisco  to  accurately  monitor  potential  environmental 
impacts  related  to  the  outfall.  In  addition,  the  cumulative 
effect  of  the  SWOOP  project  and  an  ODMDS  on  biological  resources 
in  the  nearshore  environment  can  not  be  predicted  accurately  at 
this  time.  Therefore,  Region  9  recommends  that  the  San  Francisco 
District  delete  this  alternative  from  the  list  of  potential 
ODMDSs  for  the  Gulf  of  the  Farallones  EIS. 
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EPA  Region  9  also  recommends  that  a  site  located  between  the 
shipping  lanes  south  of  the  Golden  Gate  be  deleted  because  disposal 
of  over  50  million  yd^  of  dredged  material  may  cause  mounding, 
and  disposal  operations  near  the  traffic  lanes  may  increase  the 
possibility  of  ship  collisions.  Region  9  is  also  concerned  that 
biological  resources  in  th^*  nearshore  environment  may  be  affected 
by  designation  of  an  ODMDS  in  this  area. 

If  you  have  any  further  questions  on  Region  9's  recommendations 
or  concerns  on  these  new  potential  ODMDS  alternatives,  please 
contact  Patrick  Cotter  at  974-0257. 

Sincerely , 

Loretta  Barsamian,  Chief 

Wetlands,  Oceans  and  Estuaries  Branch 
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STA7E  Of  CAtIfORNiA  — THE  RESOURCES  AGENCY 


-jEOROt  DE'JKMEjlAfJ  Oo*'^rnor 


CALIFORNIA  COASTAL  COMMISSION 

iJI  HOWARD  STREET,  4TH  FIOOR 
AN  FRANCISCO.  CA  94105 
413)  543  8555 


October  7,  1987 


Colonel  Galen  H.  Yanagihara 
Department  of  the  Army 

San  Francisco  District,  Corps  of  Engineers 

211  Main  Street 

San  Francisco,  CA  94105-1905 

RE;  CD-49-07.  Proposed  deepening  of  Oakland  Harbor  channels,  Alameda 

County 


Dear  Colonel  Yanagihara; 

The  Coastal  Commission  staff  has  received  the  material  you  submitted 
concerning  the  above  referenced  project.  The  Commission  staff  concurs  with 
the  Corps  of  Engineers  conclusion  that  the  proposed  project  will  not  have  a 
direct  affect  land  and  water  uses  within  the  California  Coastal  Commission's 
jurisdiction.  Thus  pursuant  to  Section  930.35  (d)(3)  of  the  National  Oceanic 
and  Atmospheric  Administration  (NOAA)  Federal  Consistency  regulations  no 
consistency  review  from  the  Coastal  Commission  is  required.  However,  the 
project  could  impact  resources  within  the  jurisdiction  of  the  San  Francisco 
Bay  Conservation  and  Development  Commission,  and  require  consistency  review 
from  that  agency. 


cc.  Central  Coast  District 
NOAA 
OCRM 

Governor's  'Washington,  O.C.  Office 
Department  of  Water  Resources 
BCOC 

PO/JRR 

0109p 
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DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT,  CORPS  OF  ENGINEERS 
211  MAIN  STREET 

SAN  FRANCISCO.  CALIFORNIA  941  OS  -  190S 


Branch 


September  23,  1987 


Mr.  Peter  Douglas,  Executive  Director 
California  Coastal  Commission 
631  Howard  Street 
San  Francisco,  California  94105 

Dear  Mr.  Douglas: 

The  Draft  Design  Memorandum  Number  1  for  the  Oakland  Outer  and  Inner 
Harbors  Deep-Draft  Navigation  Improvement  Project,  including  the  Draft 
Supplement  I  to  the  environmental  impact  statement  (enclosed),  was  submitted 
to  the  State  Clearinghouse  for  distribution  to  concerned  State  agencies  for 
45-day  review  and  comment  on  September  23,  1987.  The  Coastal  Commission 
should  receive  a  copy  of  this  document  through  the  Clearinghouse.  The 
project  will  deepen  the  Oakland  Harbor  channels.  Disposal  of  the  Oakland 
dredged  material  will  occur  at  the  Alcatraz  disposal  site  following 
preparation  of  the  disposal  site  by  pre-dredging.  Dredged  material  from  the. 
Alcatraz  site  will  be  disposed  at  an  ocean  disposal  site  located 
approximately  16  nautical  miles  from  the  Golden  Gate  Bridge. 

Pursuant  to  Section  930.35(d)(3)  of  the  National  Oceanic  and  Atmospheric 
Administration  (NOAA)  Federal  Consistency  Regulations  (15  CFR  930)  the  Corps 
of  Engineers,  San  Francisco  District  has  determined  that  the  project  will 
not  affect  the  coastal  zone  since  the  dredged  material  disposal  will  occur 
at  an  ocean  site  which  is  in  a  non-dispersive,  deep-water  area  well  beyond 
the  three-mile  boundary  of  state  waters.  Preparation  of  a  determination  of 
consistency  with  the  California  Coastal  Plan  of  1976  is  not  required; 
however,  the  policies  of  the  San  Francisco  Bay  Plan  do  apply  to  this  project 
and  coordination  with  the  Bay  Conservation  and  Development  Commission  has 
been  initiated. 

Questions  regarding  this  project  or  the  negative  determination  should  be 
directed  to  Ms.  Patricia  Duff,  Environmental  Branch  (415/974-0441  or 
FTS/454-0441). 


Enclosure 


Sincerely, 


Yanagi  hari 

/onel ,  Corps  of  E'ngineers 
p^fstrict  Engineer 
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CALIFORNIA  STATE  DEPAR3MENT  OF  PARKS  AND  RECREATION 
HISTORIC  ERESERV7OT:0N  OFFICE 
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The  provisions  of  36  CFR  800.7  apply  if  previously  unidentified  National  Register  or  eligible 
resources  are  discovered  during  construction. 
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DEPARTMENT  OF  THE  ARMY 

SAN  .FRANCISCO  DISTRICT,  CORPS  OP  ENOINKERS 
Z11  MAIN  STREET 

SAN  PRANCISCO.  CALIFORNIA  tSi  OS  -  1»05 

October  2,  1987 

B ran  ch 


Ms.  Kathryn  Gualtieri 
State  Historic  Preservation  Officer 
Department  of  Parks  and  Recreation, 
Office  of  Historic  Preservation 
P.r.  Box  942896 

Sacramento,  Calfornia  94296-0001 


Dear  Ms.  Gaultieri: 


The  enclosed  draft  General  Design  Memorandum  Number  1  and 
Supplement  to  the  Environmental  Impact  Statement  (SEIS)  for  the 
Oakland  Harbors  deep-draft  navigation  improvement  project  is 
provided  for  your  review  and  comment.  The  project  was 
authorized  for  construction  by  the  Water  Resources  Development 
Act  of  1986  (P.L.  99-662).  Changes  in  the  condition  of  the 
selected  in-Bay  dredge  material  disposal  site  have  resulted  in 
preparation  of  the  SEIS.  The  U.S.  Army  Corps  of  Engineers,  San 
Francisco  District  now  proposes  taking  dredged  material  to  an 
ocean  disposal  site  located  approximately  16  nautical  miles  from 
the  Golden  Gate  Bridge. 

Pursuant  to  Section  106  of  the  National  Historic 
Preservation  Act  and  regulations  found  at  36  CFR  800,  the  Corps 
has  determined  that  the  project  is  not  likely  to  affect 
significant  historic  resources  because  the  selected  ocean 
disposal  site  is  outside  the  area  considered  sensitive  for  the 
presence  of  shipwrecks,  the  most  likely  historic  resource  in  the 
marine  environment.  Additionally,  unusual  anomalies  indicative 
of  shipwrecks  have  not  been  detected  by  bathymetric  surveys, 
which  were  conducted  for  the  purpose  of  determining  the 
geomorphic  configuration  of  the  ocean  floor  in  the  area  of  the 
selected  ocean  disposal  site. 
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Pursuant  to  36  CFR  800.5(b)  we  request  your  concurrence  with 
our  determination  of  no  effect  within  15  days  from  receipt  of  this 
letter.  Questions  regarding  this  project  should  be  directed  to 
Patricia  Duff  of  our  Environmental  Branch,  415/97^-0^^1  or 
FTS-454-0441. 


Sincerely, 


/  / 

/ 


Galen  K.  YanagiMara 
Colonel,  Corps'^of  Engineers 
DistricIV  Engineer 


Enclosure 


Copy  Furnished: 

Mr.  Christian  Gerike,  f^orthwest  Information  Center,  Department  of 
Anthropology,  Sonoma  State  University,  Rohnert  Park,  CA  9492S 
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State  of  California 

Memorandum 

San  Francisco  Bay  Conservation  and 
Development  Commission 
Thirty  Vein  Ness  Avenue,  Suite  20  11 
San  Francisco  CA  94102-6080 


State  Lands  Commission 


Date  :  February  11’,  1938 

File  No.  ;  30  3  7_'.  q_,j7 


From  ■,  STATE  LANDS  COMMISSION 

1807  -  13th  Street,  Sacramento  95814 

Subiect  :  Consistency  Determination  No.  CN  12-87 

This  is  in  response  to  your  letter  dated  February  4,  1988 

regarding  the  U.  S.  Ar.my  Corps  of  Engineers  dredging  project 
in  the  Oakland  Outer  and  Inner  Harbor  which  is  discussed  in 
BCDC  Consistency  Determination  No.  II-SI’  that  is  tentatively 
seneduied  to  be  heard  by  you  on  Marc.h  3  ,  1  98  8  . 

As  you  are  aware  the  Corps  of  Engineers  was  notified  by  letter 
dated  November  2,  1937  that  portions  of  the  project  wall  involve 

mineral  reserve  lands  under  the  jurisdiction  of  the  State  Lands 
Commission.  A  letter  of  response  from  the  Corps  and  subsequent 
discussions  with  Corps  staff  has  brought  to  our  attention  that 
the  Corps  believes  that  because  the  e.xpress  purpose  of  the 
project  13  the  improvement  of  navigation  authorised  oy  Congress 
as  an  exercise  of  its  dominant  right  under  the  commerce  clause 
of  the  Constitution  known  as  navigational  servitude  it  is  exempt 
from  state  permitting.  Therefore,  it  is  implied  that  a  permit 
from  the  State  Lands  Commission  is  not  required  for  the  subject 
project  because  the  right  of  navigational  servitude  applies  to 
all  navigable  waters  regardless  of  the  ownership  of  the  underlying 
lands  or  minerals. 

There  is,  however,  a  portion  of  the  project  consisting  of  dredging 
500,000  cubic  yards  of  material  that  is  being  entirely  funded  by 
the  Port  of  Oakland  because  it  is  for  the  primary  purpose  of 
improving  berthing  at  the  Port.  Staff  of  the  State  Lands  Commission 
believes  this  portion  of  the  project  requires  Commission  author i oat  ion 
by  issuance  of  a  Dredging  Permit  to  the  Port  of  Oakland.  The  Pert  has 
been  advised  by  letter  dated  Feoruary  1^,  1  93  3  that  a  dredging  perm.it 

IS  required. 

Regarding  the  disposal  site,  we  would  like  to  take'this  opportunity 
to  emphasize  that  the  State  Lands  Commission  is  concerned  with  the 
potential  for  sloughing  off  of  material  from  the  Alcatraz  Disposal 
Site  onto  lands  the  Commission  has  leased  for  mineral  extraction 
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San  Francisco  Bay 
and  Developmenr 


Conser  vati on 
9 -cmiss  I  cn 


February  1 7  , 


purposes.  Staff  b'-' t  any  alternative  disposal  sites  that, 

may  be  feasible  for  dispcsal  of  material  in  conjunction  witn 
t.tis  proiect  should  be  analyzed  and  considered  prior  to  a 
final  decision  beinq  made  to  dispose  at  the  Alcatraz  site. 


Thank,  you  for  the  opportunity  to  comment. 


LINDA  MARTINEZ 
Dredging  Coordinator 


cc ;  Port  of  Oakland 

66  Jack  London  Square 
Oakland  CA  94607 

Roger  Golden 

U .  3.  Army  Corps  of  Engineers 
211  Main  Street,  Room  913 
San  Francisco  CA  94 105- l 905 
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STATE  OF  CALIFORNIA-STATE  LANDS  COMMISSION 


■jcCHGE  L/EUKMEJtAN  Governor 


STATE  LANDS  COMMISSION 

1807  13TH  STREET 
SACRAMENTO,  CALIFORNIA  9581-J 

Feoruary  17,  IISB 

File  Ret.:  3D  i'  -  j 


Port  of  Oakland 
66  Jack  London  Square 
Oak  land  CA  9  4  6  0  7 

Gent  1 emen : 

The  staff  of  the  State  Lands  Commission  has  received 
notice  of  the  San  Francisco  Bay  Conservation  and  Development 
Commission's  Consistency  Determination  No.  CN12-87  regarding 
the  dredging  project  in  the  Oakland  Outer  and  Inner  Harbor 
which  IS  being  co-sponsored  by  you  and  the  U.  S.  Army  Corps  of 
Engineers . 

After  reviewing  the  pro]ect  description,  staff  has  found 
chat  the  portion  of  the  project  requiring  the  dredging  of  500,000 
cubic  yards  of  material  for  the  primary  purpose  of  improving 
berthing  at  the  Port  chat  is  being  entirely  funded  bv-ivou  is 
subject  to  authorization  by  the  State  Lands  Commission. 

Therefore,  you  will  need  to  secure  a  dredging  permit  from 
the  State  Lands  Commission  for  the  use  of  the  State-owned 
mineral  reserve  lands  involved. 

Enclosed  is  information  relative  to  the  Commission's 
application  requirements.  Should  you  require  additional 
information  or  assistance  in  preparing  the  application,  please 
I  contact  me  at  (916)  322-6375. 

Your  early  response  and  cooperation  in  this  matter  will  be 
appreciated . 

Sincere ly , 


LINDA  MARTINEZ 
Dredging  Coordinator 

Enc . 

cc:  Roger  Golden 

U .  3.  Army  Corps  of  Engineers 

S.  F.  BCDC 
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DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT  CORPS  OF  ENGINEERS 
211  MAIN  STREET 

SAN  FRANCISCO.  CALIFORNIA  94105  -  1905 

c •'  I’’ ;  •  !  , 


Environmental  Branch 


Ms.  Linda  Martinez 
State  Lands  Commission 
1807  13th  Street 
Sacramento,  California  95314 

Dear  Ms.  Martinez: 

This  is  in  response  to  your  letter  dated  November  2,  1987  concerning 
our  neikland  HartxDrs  project  (Your  file  reference:  SD  37-10-07)  .  Your 
letter  stated  that  portions  of  the  proposed  dredging  would  involve  State 
land  and  that  the  project  would  require  a  dredging  permit  from  the  State 
Lands  Commission. 

Congress  authorized  deepening  the  Oaicland  Harbors  by  the  Water 
Resources  Development  Act  of  1986  for  the  express  purpose  of  improving 
navigation. 

In  doing  so,  Congress  exercised  its  dominant  right  urxder  the  Commerce 
Clause  of  the  Constitution  to  make  reasonable  improvements  in  navigation 
without  the  need  to  apply  for  state  permits.  This  rigiit  is  known  as  the 
navigation  servitude  and  it  attaches  to  all  navigable  waters  regardless  of 
the  ownership  of  the  underlying  lands  or  minerals.  S^,  Hancock  V.  Train. 
426  U.S.  167(1976),  and  EPA  V.  State  Water  Resources  Control  Board. 

426  U.S.  200  (1976) . 

The  Corps  of  Engineers  is  required  by  its  cwn  regulations  (33  CFR  230) 
to  provide  information  about  the  project  and  its  impacts  to  the  State  of 
California  for  review  and  comment.  Copies  of  the  supplemental 
environmental  impact  statement  on  the  Oakland  Harbor  deepening  were  sent 
to  the  State  Resources  Agency  as  well  as  to  the  California  Department  of 
Fish  and  Game,  Regionad.  Water  Quality  Control  Board,  State  Historic 
Preservation  Officer,  and  your  office  for  review  and  comment.  The 
expiration  of  this  comment  period  wcis  November  9,  1987.  We  will  also 
submit  request  for  a  Consistency  Determination  on  the  proposed  project  to 
the  San  Francisco  Bay  Conservation  and  Development  Commission. 

We  welcome  and  respect  the  advice  of  the  State  Lands  Commission  and 
other  interested  State  agencies,  but  we  decline  to  apply  for  a  permit  from 
the  Commission. 


L 


D-' 


Questions  regarding  the  legal  aspects  of  this  matter  may  be  directed 
to  Mr.  John  Eft  of  our  Office  of  Counsel,  (415)974-0365.  Other  questions 
may  be  directed  to  Ms.  Patricia  EXiff  of  our  Environmental  Branch, 
(415)974-0441. 
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STATE  OF  CALIFORNIA-STATE  LANDS  CCMMiSSlON 


GEORGE  OE  JKME Jf AN,  Govfjrror 


STATE  LANDS  COMMISSION 

1807  13TH  street 
SACRAMENTO,  CALIFORNIA  95314 


Novesiber  2,  198  2 

Fils  Ref.:  SD  87-10-0 


U.  S.  Army  Corps  of  Enqineero 
San  Francisco  District 
211  Main  Street 
San  Francisco  CA  94105-1905 

Cent  1  omen : 

The  staff  of  the  Stt'.e  la  nos 
year  draft  Ca/J.and  Outer  and  In:  ■ 

I ,t,provement3  Draft  Desman  Memora.n 
the  Environmental  Impact  St.ate:'-,'." 
found  that  portions  of  the  proc'-.s 
will  involve  State  land  for  wni,;.n 

This  13  to  advise  that  you  w : 1  need  ■:  secure  a 
dredging  permit  from  tne  Sta-e  lanes  ;  i  s  s :  on  for  tne  use 
of  tne  state-owned  mineral  res-rv---  1  one..-  ;  evolved 

Enclosed  is  information  relative  to  the  Commission's 
application^  requirements.  Should  you  require  additional 
information  or  assistance  in  prepari.ng  tne  application,  please 
contact  me  at  (915)  322-63-5. 

Your  early  response  a.nd  cooperation  in  this  matter  will 
be  appreciated. 


Sincerely, 


.INDA  MARTINEZ 
iredqi.na  Cocrdina 


one  . 


cc:  Port  of  Oakland 

66  Jack  London  Square 
Oakland  CA  94607 
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REGIONAL  WATER  QUALITY  CONTROL  BOARD 


DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT.  CORPS  OF  ENGINEERS 
211  MAIN  STREET 

SAN  FRANCISCO  CALIFORNIA  94105  -  190S 


Environmentaj.  Branch 


3  March  1988 


Mr.  Roger  B.  James 
Executive  Officer 
California  Regional  Water 
Quality  Control  Board 
San  Francisco  Bay  Region 
1111  Jackson  Street,  RM  6040 
Oakland,  CA  94607 

Dear  Mr.  James: 

This  is  concerning  the  Corps  of  Engineers  proposed  navigational 
inprovements  for  the  Oakland  Inner  and  Outer  Harbors.  You  currently  have  this 
item  on  the  Meeting  Agenda  for  your  March  16,  1988,  Board  meeting. 

All  the  necessary  analysis  and  report  preparation  has  not  been  conpletcd 
and  we,  therefore,  request  that  this  item  be  "continued"  until  your  next 
scheduled  Board  meeting  on  April  20,  1988. 

Your  cooperation  in  this  matter  is  very  much  appreciated.  I  hope  that 
this  rescheduling  will  not  cause  you  any  inconvenience. 


D~173 


state  Of  CAUfO«NlA— THE  aCSOUBCES  AGEnCT 


GEOaOE  OEUIOMEjian 


CALIFORNIA  REGIONAL  WATER  QUALITY  CONTROL  BOARD 

SAN  FRANCISCO  BAY  REGION 

Mil  JACKSON  STREET.  ROOM  6040 
OAKLAND  94^7 


PhoA«i  Arte  Cod*  415 
464-1253 


■March  3,  1988 

File  Mo.  2199 . 9237  (TCV/)cTr.h 


Mr.  William  C.  Ar.,f;eloni,  ChieT 

?  1  a  n  r.  i  n  £  /  ■£  r.  r;  i  .a  e  e  r  i  r.  g  Division 

Depai-imiiiTi:  of  ai.e  .'u'”.',- 

Dorps  o:’  Inp;i.nser3 

San  Francisco  Discrioo 

211  -Main  Streso 

Dan  Francisco,  C.A  9-lDo-19Cp 

Dear  Mr.  .Angsloni; 


Subject::  Srounciwater  .Monitoring  Program  for 

•Monitoring  the  Impact  of  the  Oakland 
Inner  and  Outer  Harters  Navigational 
I.m.croverp.ent  Project 


The  staffs  of  San  Francisco  Bay  .regional  Water  Quality  Board 
and  Alameda  County  Public  Works  Agency  have  reviewed  your 
proposed  groundwater  .monitoring  progra.m  for  Oakland  Harbors 
Lmorovement  Project,  which  was  transmitted  to  us  February  1, 
1988. 

and  acceptable.  However 
the  cable-tool  method 
rather  than  the  rotary 
tool  method  would 


We  find  the  proposed  program  adequate 
we  would  like  to  make  one  suggestion: 
for  drilling  be  used  in  well  drilling 
mud  drilllna:  method  because  the  caole- 
orovlde  a  better  uefinition  of  soil  f.’ 


We  request  that  the  monitor i.ng  program  be  initiated  as  soon 
as  possible  and  be  continued  for  at  least  three  years. 
Alameda  County  Public  Works  Agency  has  indicated  that  they 
will  probably  take  over  the  monitoring  fu.net  ion  after  the 
three  years . 

We  also  request  that  you  file  quarterly  and  annual  reports 
with  us.  Quarterly  reports  shall  be  filed  within  95  days  of 
the  completion  of  sampling  and  analysis  of  each  quarter. 

The  first  quarterly  report  shall  co.ntain  a  description  and 
discussion  of  regional  and  site  geoloey/hydro logy ,  methods 
and  procedures  used  in  installing,  developing  and  sampling 
monitoring  wells,  and  mietncds  and  procedure  used  in  water 
analyses  as  well  as  the  analytical  results  obtained. 
Subsequent  quarterly  reports  can  be  less  elaborate  and  shall 


Mr.  William  C.  Angeloni 
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March  3,  1988 


present  only  the  procedures  and  results  of  groundwater  sampling 
and  analysis  and  groundwater  flow  pattern.  Annual  reports  shal 
summerlze  past  four  quarters'  results  and  present  a  discussion 
and  assessment  of  dredging  project's  impact  on  the  area's 
groundwater  if  appropriate.  They  should  also  propose  modifica¬ 
tions  to  the  monitoring  program  if  the  results  of  monitoring 
program  Indicate  some  modifications  is  desirable. 

Thank  you  for  your  cooperation  in  implementing  a  groundwater 
monitoring  progra.m.  If  you  have  any  questions,  please  call 
Dr.  Ten, ~-c hung  '.'.’u  of  .my  staff  at  (415)  464-0899. 


;incerely  , 


■fcr 

ROGER  B.  JAMES 
Executive  Officer 


John  R.  Monser,  Alameaa  Cou.nty 
Carl  Hauge,  D'.v'R-Central  District 
Clyde  A.  Morns,  EPA-Region  9 
W.  E,  Vandenterg,  Port  of  Oakland 


February  1,  19b6 


Plan  Formulation  iirancn 


iJi'.  'i'eng-Chun«i  Wu 
Cnief,  Municipal  Division 

California  Regional  Water  Quality  Conti-ol  Board 
Can  Francisco  Bay  Region 
1111  Jackson  Street,  Room  oO^'O 
Oakland,  Califomia  91607 

Dear  Dr.  Wu: 

hncloseci  for  your  review  is  a  copy  of  our  proposed  plan  for 
mcnitoring  tne  Merrltt/Posey  and  Alameda  aquifers  aurlng 
construction  of  the  Oakland  Harbor  Project.  Phis  is  in  response  to 
our  neetlTig  v;itn  you  and  the  Alameda  County  Flood  Control  ana  Water 
Conservation  District.  The  plan  attempts  to  provide  the  naxlmun 
amount  of  data  witnin  the  funds  available  by  making  use  of  data 
generated  by  tne  Navy  and  their  monitoring  plan  and  constraining 
the  monitoring  program  to  available  property  on  wnlch  the  wells  can 
be  located. 

Implementacion  will  commence  upon  your  concurrence  with  the 
plan  submitted.  Your  early  review  and  comments  will  oe 
appreciated.  If  you  have  any  questions,  or  would  lixe  to  reconvene 
to  discuss  tne  plan,  please  call  either  Ken  iiarrlngton 
1^0b~97H“Gio9)  or  Dennis  Tnuct  (Wib-97w-G379; . 


Dincerely , 


William  C.  Angelonl 

Cnlef,  Planning/Englnee:'lng  Division 


Bnc losure 

CP:  ProJ .  Files  (Oakland  Harbor  w/o  end; 
CE3PN-PE  rdg 
CESPN-PE-D  (Harrington) 

_,CES?N-PE-R  (Duff  w/encl) 

CESPN-PE-P  (ThueC  w/enci) 


U.S.  CC'RPS  OF  QJGDIEEE^,  SAN  FRANCISCO  DISTRICT 

Proposed  C-akland  Groundwater  Monitoring  Plan 
January  1988 

The  proposed  groundwater  monitoring  plan  has  been  developed 
based  upon  a  meeting  held  between  the  San  FranciscaD  Bay  Regional 
Water  Quality  Control  Board  (F5^QCB) ,  Alameda  County  Flood  Control  and 
Water  Conservation  District,  Port  of  Oakland,  and  the  San  Francisco 
District  of  the  U.S.  Army  Corps  of  Engineers  on  05  January  1988.  As 
a  result  of  that  meeting,  the  Corps  of  Engineers  agreed  to  consider 
two  possible  alternative  monitoring  programs. 

Alternative  1  would  consist  of  installing  one  well  cluster 
coiprised  of  two  wells  in  the  Merritt/Posey  Aquifer  on  the  north  side 
of  the  Oakland  Inner  Hcirtor,  the  monitoring  of  an  old  PG&E  deep  well. 
State  Well  No.  1S/4W34R1,  and  the  Corps  of  Engineers  trying  to  gain 
access  to  the  old  Pan  Am  deep  well,  state  Well  No.  2S/4W5A1,  on  the 
Alameda  Navcil  Air  Station. 

Alternative  2  would  consist  of  drilling  a  150-foot  well  that 
would  penetrate  into  the  Alameda  formation  near  the  location  of  the 
deep  PG&E  well,  1S/4W34R1,  and  installing  a  well  cluster  comprised  of 
two  wells  in  the  Merritt/Posey  Aquifer  as  well  as  an  attempt  to 
sample  and  monitor  the  old  Pan  Am  deep  well  on  the  Alameda  Naval  Air 
Station. 

Alternative  1  has  been  rejected  due  to  the  following 
circumstances. 

a.  The  old  PG&E  well,  LS/4W34R1,  has  not  been  found.  The  site 
of  its  location,  given  by  a  well  data  sheet  of  the  State  of 
California  Department  of  Water  Resources,  is  currently  being  regraded 
by  the  Port  of  Oakland  for  a  paved  peurking  area.  The  ground  surface 
has  been  scraped  and  filled.  If  any  metal  casing  pipe  or  protective 
covering  existed  prior  to  the  regrading  they  are  no  longer  to  be 
fcund.  According  to  Mr.  William  E.  Vandenberg  of  the  Port  of 
Oakland,  no  evidence  of  any  water  well  was  found  during  the 
GoriStruction  activities  related  to  the  site  grading.  Therefore  the 
well  can  not  be  monitored.  The  Alameda  County  Flood  Control  and 
Water  Conservation  District  (ACFCWCD)  has  as  of  this  time  been 
unsuccessful  in  securing  a  boring  log  of  the  well  from  PG&E. 

b.  The  Corps  of  Engineers  has  been  unable  to  locate  the 
specific  well  casing  attributed  to  the  Pan  Am  well.  A  representative 
of  the  Ehvironmental  Office  of  the  U.S.  Navy's  Alameda  Navad  Air 
Station  was  aible  to  shew  to  a  representative  of  the  Corps  of 
Engineers  the  approximate  location  but  was  unable  to  point  to  its 
specific  location. 

Therefore  adternative  1  is  not  considered  to  be  feasible. 
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Alternative  2  is  being  pursued.  A  tentative  site  currently 
under  consideration  by  the  Port  of  Oakland  and  the  Corps  of  Engineers 
is  along  the  southern  edge  of  the  Port  of  Oakland's  yard  facilities 
between  Bush  and  Market  Streets  and  just  north  of  the  Ernbarcadero. 
Itiis  site  is  being  considered  for  a  150-foot  well  penetrating  into 
the  Alameda  formation,  and  a  well  cluster  in  the  Merritt  Sand 
consisting  of  two  wells.  The  Port  of  Oakland  is  continuing  to 
evaluate  its  property  holdings  for  potential  well  sites  farther  away 
from  the  Inner  Harbor  channel. 

Hie  U.S.  Army  Corps  of  Engineers  will  apply  for  the  necessary 
permits  frcm  the  ACPCWCB  for  the  wells  to  be  drilled.  The  sairpling 
of  the  wells  will  be  contracted  out  as  will  be  the  drilling  of  the 
wells.  The  wells  will  be  drilled  using  rotary  mud  drilling  method. 
Revert  will  be  used  in  place  of  bentonite  drilling  mud.  The  150-foot 
well  is  planned  to  consist  of  20  feet  of  4-inch  diameter  PVC  well 
screen,  sand  packed  in  a  10- inch  diameter  hole  to  two  feet  above  the 
screen  with  appropriately  graded  sand.  The  boring  will  be  legged  by 
an  experienced  geologist  using  the  unified  soil  classification 
system.  A  2-foot  bentonite  seal  will  cap  the  sand  pack.  Four-inch 
blank  PVC  pipe,  schedule  40,  will  extend  to  the  ground  surface,  and 
the  annulus  of  the  well  will  be  grouted  with  a  cement-hientonite  grout 
to  prevent  the  downward  infiltration  of  water  from  the  Merritt/Posey 
Aquifer.  The  top  of  the  PVC  pipe  or  well  casing  will  be  protected 
with  a  section  of  6-inch  metal  casing  and  a  Christy  Box.  The  well 
shall  have  a  vented  protective  cap  to  prevent  foreign  objects  from 
entering.  The  top  of  the  casing  will  be  surveyed  to  MLLW  datum. 

The  two  wells  of  the  well  cluster  will  be  constructed  in  similar 
manner  except  that  the  holes  will  be  50  feet  and  30  feet  in  depth 
respectively.  Each  well  shall  contain  a  5-foot  length  of  4-inch 
diameter  PVC  well  screen  in  a  10-inch  diameter  well  boring.  A  sand 
pack  will  be  placed  around  the  well  screen  to  2  feet  above  the 
screen.  The  sand  will  be  appropriately  graded  for  the  slot  size  of 
the  screen  used.  A  two-foot  bentonite  seal  will  cap  the  sand  pack. 
Blank  4-inch  diameter  PVC  pipe  will  extend  to  the  ground  surface,  and 
the  annulus  of  the  well  will  be  grouted  with  a  cement-bentonite  grout 
for  a  sanitcury  seals.  The  wells  will  be  coirpleted  in  the  same  iranner 
as  the  150-foot  well.  The  location  of  the  two  well  screens  will 
permit  sarpling  the  water  in  the  Merritt  Sand  near  the  bottom  and 
near  the  middle  of  a  vertical  section  of  the  Merritt  Sand. 

The  wells  will  be  developed  by  bailing  and  surging.  The  wells 
will  be  bailed  until  the  water  from  the  wells  appears  to  be 
relatively  clear.  After  sufficient  time  to  recover,  the  water  level 
and  tenperature  of  each  well  will  be  measured  and  recorded. 


Ttie  groundwater  from  each  well  shall  be  sairpled  and  tested  for 
chloride  ion  concentration  ard  total  dissolved  solids.  The  water 
level,  teroerature ,  pH,  .and  specific  conductance  will  also  be 
measured  at  time  of  sampling.  The  wells  shall  be  sampled  every  ether 
month  unless  significcint  changes  in  the  measurements  appear  to  be 
occuring,  then  sampling  shall  take  place  monthly.  Sho^d  changes 
appeeur  to  be  insignificant  or  not  at  all,  then  monitoring  nay  be 
reduced  to  once  a  quarter  (once  every  three  months) .  Prior  to 
sampling  each  well,  all  equipment  will  be  decontaminated.  An  anionic 
detergent  in  water  solution  will  be  used  to  wash  the  equipment.  The 
equipment  will  then  be  rinsed  with  tap  water.  Prior  to  purging  the 
water  from  the  wells,  in  order  to  obtain  a  representative  sample,  the 
depth  to  water  will  be  measured.  After  the  wells  have  been  purged  of 
at  least  three  well  volumes  each  ard  allowed  to  recover  sufficiently 
to  sample,  a  water  sample  from  each  well  shall  be  taken  using  an 
appropriate  decontamiinated  sampling  device.  After  the  samples  have 
been  taken,  they  will  be  kept  on  ice  in  clear  glass  sample  jars.  The 
wells  shall  then  be  measured  for  temperature,  pH,  and  specific 
corxluctance . 

Each  sample  jar  or  bottle  will  have  a  sample  tag  attached  and 
labled  as  to  job  name,  date  collected,  sampler's  name,  sample 
identification  number,  ard  analyses  requested.  Each  sample  jar  will 
be  listed  on  a  chain  of  custody  form  that  will  accompany  them  to  the 
laboratory.  The  custody  form  shall  contain  the  job  name,  sample 
identification  number,  date  each  sample  was  collected,  the  namie  of 
the  sampler,  analyses  requested,  and  the  signature  of  the  person (s) 
handling  or  otherwise  having  possession  of  the  samples. 

The  water  samples  shall  be  tested  at  the  South  Pacific  Division 
Laboratory,  Sausalito,  California,  for  total  dissolved  solids  and 
chloride  ion  concentration.  The  maximum  holding  time  for  the  sample 
until  testing  for  total  dissolved  solids  to  begin  shall  be  timed  to  6 
days,  ard  limited  to  27  days  for  chloride  ion  concentration  testing 
to  begin. 

Lpon  receipt  of  the  laboratory  test  results,  a  brief  report 
shall  be  written  listing  the  test  results  and  any  changes  from  the 
previous  tests.  Ai^  significant  over  all  changes  shall  be  brought  to 
the  readers  attention.  This  report  shall  be  provided  to  the  PS'JQCB 
ard  to  ACFCWCD. 

The  wells  eure  planned  to  be  installed  in  late  April  1988,  after 
the  Corps  of  Engineers  Record  of  Decision  based  upon  the  Final 
Environmental  Impact  Statements  for  the  deepening  of  the  OaJclard 
Inner  Heirbor  and  the  deepening  of  the  Oakland  Outer  Harbor,  the  Final 
Supplement  to  the  Environmental  Impact  Statement  for  the  combined 
Oakland  Outer  ard  Inner  Harbors  Deep-Draft  Navigation  Improvements, 
ard  the  public  response  ard  comments  to  those  reports.  The  Record  of 
Decision  will  be  signed  by  the  Division  Engineer  of  the  U.S.  Army 
Corps  of  Engineers,  South  Pacific  Division. 


The  estimated  cx5St  for  implementing  the  proposed  ground'^ter 
monitoring  plan  is  given  belcw.  The  cost  estimate  is  based  on  the 
possibility  of  taking  water  samples  and  measurements  every  other 
month  for  three  years  with  the  contingency  of  performing  monthly 
sampling  for  one  full  year.  Ihe  sampling  frequency  can  always  be 
reduced  but  seldom  are  funds  available  to  increase  the  frequency 
after  the  initiad.  funding  has  been  allocated. 


a.  Install  three  (3)  wells  $11,500 

b.  Remove  cutting  fron  site  to  Acme 

Landfall,  Martinez,  Ca.  1,500 

c.  Contract  for  geotechnical  firm  to 
coordinate  well  drilling,  inspect 
well  installation,  and  provide  a 

field  report  with  boring  logs.  12,080 

d.  Cost  for  geotechnical  firm  to 
perform  monitoring  for  three  (3) 

years.  28,300 

e.  South  Pacific  Division  Laboratory, 

aralyses  of  water  samples  15,340 

f.  Establishing  elevations  of  well 

casings  by  survey.  2,380 

g.  Brief  report  of  water  quality 

anailyses,  2,400 

h.  In-house  cost  for  scoping  contract, 

contract  administration  and  technical 
supervision.  10,000 

TOTAL  ESTIMATED  COST  $34,000 
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‘.ALIFORNIA  REGIONAL  WATER  QUALITY  CONTROL  BOARD 

SAN  FRANCISCO  BAY  REGION 

1111  JACIUON  STIEH.  tOOM  6040 
OAXIAND  *4607 


PKon#:  Ar«o  Cod*  415 
4^1255 


January  29,  1983 
File  No,  2198.11  (ADF) 


Colonel  Galen  H.  Yanagihara 
U.S.  Arry  Corps  of  Engineers 
211  .Main  Street 
San  Fra.ncisco,  CA  94101 

ATTN:  Environre.ntal  Branch 

'uhject:  Corps  dredging  of  the  Oakland  I.nner  and  Outer  Harbors 


Tear  Colonel  Yanagi.hara: 

We  have  received  your  September  23  and  January  21  letters,  in 
which  you  request  State  water  quality  certification  for  a 
proposed  Corps  dredging  project  in  the  Oakland  Inner  and  Outer 
Harbors,  The  project  wcvld  deepen  navigation  channels  to  42  feet 
below  mean  lower  low  water  (MLLW)  and  dispose  of  about  6.5 
million  cubic  yards  of  material.  This  disposal  would  be  in 
slurry  form  at  the  Alcatraz  site,  with  pre-dredging  of  the 
Alcatraz  site  to  an  ocean  disposal  site. 

Your  previous  letters  included  many  of  the  necessary  eleme.nts  for 
a  complete  water  quality  certification  package,  though  we  are 
still  awaiting  a  copy  of  the  final  Supplemental  EIS.  But  as 
noted  in  cur  November  18  letter,  which  commented  on  your  draft 
SEIS,  we  have  several  concerns  over  the  water  quality  impacts 
associated  with  this  project.  These  i.mpacts  stem  "from  the 
effects  of  the  dredging  itself  upon  the  Merritt/Posey  and  Alameda 
aquifers,  as  well  as  from  the  disposal  of  dredge  spoil  in  slurry 
form  at  the  Alcatraz  disposal  site.  This  letter  concluded  that 
"...the  preferred  alternative  for  disposal  would  be  for  all 
dredge  spoils  to  go  to  a  designated  ocean  disposal  site." 

I  understand  that  the  Corps  has  been  working  with  the  EPA  in 
selecting  suc.h  a  site.  But  since  a  suitable  site  is  not  yet 
available,  you  would  probably  still  need  to  utilize  the  Alacatraz 
disposal  site.  The  above  letter  also  recommended  that  Waste 
Dsicharge  Requirements  be  issued  to  set-up  both  pre-  and  post¬ 
project  monitori.ng  of  the  water  column  and  sediment  at  the 
disposal  site,  so  as  to  mitigate  the  adverse  effects  of  this 
disposal.  We  therefore  request,  pursuant  to  the  Clean  Water  Act 
Section  404(t),  and  the  State  Water  Code  Section  13263,  that  you 
submit  a  Report  of  Waste  Discharge  (ROWD)  and  a  $10,000  filing 
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ee  for  this  project.  An  application  fort^  and  a  copy  of  the 
iling  fee  schedule  are  attached. 

If  you  have  any  questions  about  this  matter,  please  ccncact  Teng- 
Chung  v;u  at  (415)  464-0399  or  Alan  Friedman  at  (415)  464-03C6. 


Sincerely  Yours, 


/ 


ROGER  B.^AI-IES 
Executive  Officer 


Attac.hment 


Fee  schedule 

Report  of  Waste  Discharge 


D-184 


DEPARTMENT  OF  THE  ARMY 

SAN  PRANCISCO  DISTRICT.  CORPS  OF  ENGINEERS 
211  MAIN  STREET 

SAN  FRANCISCO,  CALIFORNIA  94105  -  190S 


21  January  1988 


Environmental  Branch 


Mr.  Roger  B.  James 

California  Regional  Water  Quality  Ccntrol  Board 
San  Francisco  Bay  Region 
1111  Jac]<son  Street,  Roan  6040 
OaJd-and,  California  94607 


Dear  Mr.  James: 

the  Corps  of  Engineers  requests  "Water  QuaLLity  Certification"  for 
the  dredging  of  the  Oakland  Inner  and  CXiter  Hartjors  and  disposal  of 
the  dredged  matericLL  at  the  Alcatraz  dredged  material  disposal  site. 
The  Section  404  (b) (1)  Evaluation  for  the  disposal  of  the  dredged 
material  is  attached.  As  stated  in  cur  letter  of  12  January  1988,  our 
request  is  that  certification  for  the  disposal  of  the  dredged  material 
at  the  Alcatraz  site  be  furnished  no  later  than  15  March  1988. 
Certification  by  the  March  date  is  necessary  to  acccjimodate  the 
arrival  of  the  new  generation,  deep  draft  container  vessels  scheduled 
to  aurrive  in  Oakland  in  June  1988. 

Numerous  studies  have  been  undertaken  and  copious  data  are 
available  regarding  the  aqautic  disposed  of  dredged  material.  Cur 
Section  404  (b) (1)  Evaluation  has  relied  heavily  on  previous  studies 
to  predict  effects  of  the  disposal  of  the  dredged  material  at  the 
disfxsal  site  and  within  the  greater  San  Francisco  Bay.  Recent 
specious  and  hi<^y  erootionad  adlegations  regarding  disposal  of 
dredged  material  at  the  Alcatraz  site  point  out  a  potential  need  to 
collate  existing  data  to  mate  it  more  accessible.  Additionally,  a 
program  to  monitor  the  disposal  of  the  materiad  frem  the  Oakland 
HariDor  and  to  delineate  its  effects  on  the  aquatic  environment  of  San 
Francisco  Bay  has  been  suggested  during  public  review.  To  provide 
data  directly  afpjlicable  to  future  dredging  aind  disposal  activities  in 
the  Bay,  a  monitoring  program  for  the  Alcatraz  site  aind  vicinity 
during  disposal  of  Oakland  Harbor  materiad  is  presented  in  the  Section 
404  (b) (1)  Evaduation. 
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Ycxir  expeditious  action  granting  "Water  Quality  Certification"  for 
the  proposed  OaJcland  Harbor  Deepening  Project  as  authorized  by 
Congress  (Water  Resource  Development  Act  of  1986)  will  be  greatly 
appreciated.  Please  contact  us  at  your  earliest  convenience  to 
coordinate  the  proposed  monitoring  during  the  construction  of  the 
project. 


Sincerely 


tanagi 

Corps  ofiEngineers 
■[^District  Q^ineer 


:> 
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SECTION  404  (b)(1)  EVALUATION 
FOR  THE  DISPOSAL  OF  DREDGED  MATERIAL  FROM  THE 
CONSTRUCTION  AND  MAINTENANCE  OF 
THE  OAKLAND  HARBOR  NAVIGATION  IMPROVEMENT  PROJECT 
ALAMEDA  COUNTY,  CALIFORNIA 


U,  S.  ARMY  CORPS  OF  ENGINEERS 
SAN  FRANCISCO  DISTRICT 


JANUARY  1988 


SECTION  404  (b)(1)  EVALUATION 
FOR  THE  DISPOSAL  OF  DREDGED  MATERIAL  FROM  THE 
CONSTRUCTION  AND  MAINTENANCE  OF 
THE  OAKLAND  HARBOR  NA^/IGATION  IMPROVEMENT  PROJECT 
ALAMEDA  COUNTY,  CALIFORNIA 

JANUARY  1988 


I.  PROJECT  DESCRIPTION 

A.  Location.  Oakland  Harbor  is  located  on  the  eastern  side  of 
San  Francisco  Bay  in  Alameda  County.  The  Outer  Harbor  Channel  :s 
located  between  the  Bay  Bndge  and  the  Seventh  Street  Terminals.  Th.e 
Inner  Harbor  Q.annel  separates  the  City  of  Oakland  frc.Ti  tne  City  of 
Alameda. 

3.  Description  of  the  Recommended  Project.  The  reccr.mended  plan 
of  improvement  for  the  Oakland  Outer  Harbor  snoludes  deeper. .no  t.re 
harbor  from  the  present  cinannel  depths  to  -12.3  m.  -42  ft;  MIl-W  -‘.ri 
widening  the  south  side  of  the  Bar  C.hanj-sel  from  2  44  m  to  2 ”4  m 
to  900  ft)  (See  Figure  Al).  The  apex  of  the  bend  betwee.n  tte  Liar  ari 
Entrance  Channels  will  be  removed,  and  the  north  side  cf  the  r.ha"r.e. 
widened.  The  knoll  adiaoent  to  the  end  of  the  Se^'enth  Street  Comp. ex 
is  recommended  for  removal.  The  "dog-leg"  at  the  northeastern  e.nd  .ir 
the  Seventh  Stre^  Termincd  will  be  eiimanated,  and  the  turntra  casir. 
will  be  relocated  and  enlarged  by  widening  the  north  side  i:  the 
thannel  opposite  berths  32  and  33  in  the  Matson  Terminal  near  rrf'-.r 
Kilometer  3.2  (Mile  2.0).  At  Project  Kilometer  3.0  M:'e  2.2:- 
approximately  580  m  (1,900  ft)  of  channel  will  be  widenea  1  .  -  m 
(350  ft)  to  accommodate  the  existing  wharf.  In  the  final  14.':  m 
(4,600  ft)  of  the  project,  the  berths  will  be  widened  to  Li  m 
(125  ft),  which  will  narrow  the  channel  to  a  width  which  varies  from 
260  to  183  m  (850  to  600  ft). 

Channel  realignment  has  resulted  from  a  navigation  simulation 
study  conducted  by  Computer-assisted  Operations  Researon 
Facility  (CAORF).  The  simulation  study  was  performed  to  provide  the 
minimum  dimensions  required  for  safe  and  efficient  ship  trahsit 
through  the  Beur  and  Out^  Harbor  entrance  Channels  and  has  reduced 
the  amount  of  dredging  from  the  authorized  projects  by  apprcxim.ately 
20  peroent.  The  Recommended  Plan  widens  the  Entrance  Channel  west  of 
the  BART  tube. 

For  the  Oakland  Inner  Harbor,  the  recommended  plan  of  improvement 
specifies  the  deepening  of  the  Inner  Harbor  channel  from  the 
authorized  depth  of  -10.7  m  to  -12.8  ra  (-35  to  -42  ft)  MLLW  between 
the  Entrance  Channel  reach  cind  the  Clay  Street  Pier,  a  distance  of 
approximately  6.4  km  (4  mi).  The  recommended  plan  also  includes 
widening  within  the  Entrance  Chamnel  Reach  the  northern  channel 
boundciry  will  be  moved  northward  to  coincide  with  the  U.S.  Pierhead 
and  Bulidiead  line  off  the  end  of  the  Seventh  Street  Terminal,  eind 
then  taper  in  to  meet  the  existing  channel  limit  at  approximate 
Project  Kilometer  1.6  (Mile  1.0). 
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The  southern  channel  boundary  will  be  shifted  south  by  61  m 
(200  ft)  at  the  turn  into  the  Entreince  Reach,  and  by  46  m  (150  ft) 
beyond  the  turn.  East  of  the  mouth  of  the  Middle  Hartxar,  the  widened 
channel  will  taper  in  to  meet  the  existing  channel  limit  at 
approximate  Project  Kilometer  1.6  (Mile  1.0). 

The  modifications  described  above  result  ’.n  a  channel  width  of 
360  m  (1,180  ft)  off  the  southeast  comer  of  the  Seventh  Street 
Terminal  which  transitions  to  220  m  (720  ft)  at  approximate  Project 
Kilometer  1.6  (Mile  1.0).  The  channel  then  gradually  narrows  to  a 
minimum  width  of  133  m  (435  ft)  between  the  rip-rapped  banks  of  the 
channel  near  Project  Kilometer  2.6  (Mile  1.6),  then  widens  to  140  m 
(460  ft),  and  flares  out  to  175  m  (575  ft)  at  the  beginning  of  the 
channel  bend  opposite  the  terminals  for  American  Presidents  Lines. 
This  channel  bend  will  be  widened  to  a  maximum  width  of  274  m 
(900  ft),  and  then  taper  to  183  m  (600  ft)  to  meet  the  existing  width 
of  the  channel.  Additional  project  featxires  include  providing  a  366  m 
(1,200  ft)  diameter  turning  basin  between  the  Schnitzer  steel 
Products  Company  and  the  Alameda  Gateway  Properties,  and  providing  a 
305  m  (1,000  ft)  radius  fan-shaped  area  adjacent  to  the  eastern  end 
of  the  Charles  P.  Howard  Terminal  The  project  reach  will  terminate 
approximately  168  m  (550  ft)  west  of  the  Webster  Street  tube. 

In  conjunction  with  the  Federal  channel,  the  Port  of  Oakland  will 
obtain  water  equality  data  for  the  deepening  and  mciintenance  of  the 
42-foot  depth  at  the  following  berths: 

Berth  #  Maintained 


Terminal  Old  -  New  Location  Depth 


(in  meters) 

OUTER  HARBOR 

Trans-bay 

2 

26 

Outer 

Harbor 

Terminal 

11.3 

(37')* 

3 

25 

•• 

11 

II 

11.3 

(37') 

Matson 

D 

32 

Seventh 

street 

Terminal 

11.3 

(37') 

E 

33 

It 

If 

II 

11.3 

(37') 

F 

34 

If 

II 

If 

11.3 

(37') 

7th  St. 

G 

35 

M 

11 

If 

11.3 

(37') 

P.C.T. 

H 

36 

If 

II 

II 

12.2 

(40') 

I 

37 

It 

If 

II 

12.2 

(40') 

Bay  Bridge 

11 

9 

Oakland  Army  Base 

11.3 

(37') 

12 

8 

It  M 

II 

11.3 

(37') 

13 

7 

fl  II 

11 

11.3 

(37') 

Carnation 

- 

30 

Outer 

Harbor 

Terminal 

11.3 

(37')** 

- 

31 

II 

II 

II 

11.3 

(37')  ** 

INNER  HARBOR 

American 

A 

60 

Middle 

Harbor 

Terminal 

11.3 

(37') 

President 

B 

61 

It 

If 

II 

11.3 

(37') 

Lines 

C 

62 

If 

If 

II 

12.2 

(40') 

D 

63 

If 

It 

If 

12.2 

(40') 

*  Reference  PN#-17044E35 
**  Permit  application  pending 
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The  Port  of  Oakland  is  aiso  responsible  for  continued  maintenance 
of  the  following  berths  which  are  already  permitted  at  the  required 
42-foot  depth: 

Berth  #  Maintained 

Terminal  Old  -  New  Location  Depth 

(in  meters) 


OUTER  HARBOR 


Maersk 

4 

24 

Outer  Harbor  Terminal 

12.8 

(42') 

Outer  Harbor 

5 

23 

II 

II 

II 

12.8 

(42') 

P.C.T. 

6 

22 

If 

II 

11 

12.8 

(42') 

Sealand 

8 

20 

If 

II 

fl 

12.8 

(42') 

9 

21 

If 

II 

II 

12.8 

(42') 

INNER  HARBOR 

Howard 

H 

67 

C.P. 

Howard 

Container 

12.8 

(42') 

I 

68 

II 

II 

II 

12.8 

(42') 

Approximately 

2.2  X 

10® 

m^  (2.8 

X  10®  yd^) 

of 

material 

will  be  dredged  from  the  Oakland  Outer  Harbor  Federal  Channel.  At 
Oakland  Inner  Harbor,  approximately  2.8  x  10°  m^ 
(3.6  X  10®  yd^)  of  material  will  be  dredged  from  the  Federal 
channel.  This  amount  represents  a  1.6  x  10°  m^ 
(2.0  X  10®  yd^)  reduction  in  the  authorized  quantity  of  dredged 
material  to  be  disposed.  Approximately  430,000  m^  (560,000  yd^) 
will  be  dredged  from  all  of  the  berths  to  be  deepened  to  42-foot 
depth.  Dredged  material  will  be  disposed  of  at  the  Alcatraz  disposal 
site.  Disposal  of  material  from  the  Ocikland  Harbor  project  including 
berths  will  comply  with  Section  404(b)(1)  requirements  as 
appropriate. 

Unforeseen  material  accumulation  has  occurred  since  the 
specification  of  the  use  of  the  Alcatraz  disposal  site.  Based  on  the 
investigations  to  date,  some  rate  of  sediment  retention  at  the 
Alcatraz  site  will  be  associated  with  disposal  of  any  dredge 
matericil.  The  rate  of  retention  will  be  dependent  on  type  of 
equipment  used  for  dredging  and  the  sediment  density,  cohesiveness, 
and  sand  content.  Approximately  37.5  percent  of  the  total  amount  of 
material  from  the  Oakland  Harbor  project,  or  2.1  x  10®  m^ 
(2.7  X  10®  yd^),  is  estimated  as  the  amount  that  will  be  retained 
at  the  Alcatraz  site.  To  ameliorate  the  potential  impact  of  the 
retention  of  1.6  x  10®  m^  at  the  site,  an  equivalent  amount  of 
sediments  will  be  dredged  from  the  Alcatraz  site  and  transported  to 
Site  IM,  an  ocean  disposed  site  located  approximately  16  nautical 
miles  outside  the  Golden  Gate.  The  dredging  of  1.6  x  10®  m^  of 
sediments  from  the  Alcatraz  site  and  associated  disposal  at  an  ocean 
disposal  site  has  been  evaluated  in  accordance  with  the  Ocean  Dumping 
Regulations  and  is  not  a  part  of  the  404  certification  process. 

C.  Authority  and  Purpose.  The  Oakland  Harbor  Deep-Draft 
Navigation  project  was  authorized  by  the  Water  Resources  Development 
Act  of  1986,  99th  Congress,  2nd  Session,  Public  Law  99-662.  The 
Oakland  Harbor  channels  were  determined  to  be  no  longer  adequate  to 
efficiently  and  cost-effectively  accommodate  modern  deep-draft 
vessels.  The  specific  planning  objectives  for  the  Oakland  Harbor 
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improvements  are  to  reduce  tidal  delays  associated  with  containership 
passages,  to  increase  economies  of  scale  for  waterborne  commerce,  and 
to  increase  navigational  safety.  The  project  was  authorized  with 
disposal  of.  dredged  material  from  Oakland  Harbor  at  the  Alcatraz 
disposal  site.  Water  quality  testing  requirements  for  future 
maintenance  of  the  Federal  channels  and  related  berths  as  listed 
above  will  be  processed  as  a  single  project  to  the  extent 
practicable. 

D.  General  Description  of  Dredged  or  Fill  Material: 

1.  General  Physical  Characteristics  of  Material.  The 
material  to  be  dredged  from  Oakland  Inner  Harbor  is  composed  of  sand, 
clay,  and  silt,  of  thirteen  random  holes  sampled,  only  five 
contained  less  than  80  percent  sand  (by  weight).  The  main  soil  types 
found  in  the  Oakland  Outer  Harbor  include  silt,  silty  sand,  clay,  and 
sandy  clay.  The  consistency  of  the  silt  is  soft  and  sticky  to  medium 
hard  and  sticky;  the  clay  is  hard;  sand  is  loose  to  very  dense. 

2.  Quantity  of  Material.  Although  aut.horized 
7.0  X  lo5  m-^^  (9.2  X  10*^  yd-*),  approximately  5.4  x  10^  m"' 
(7.0  X  10°  yd^)  of  material  are  to  be  dredged  initially.  Of  the 
total,  about  200,000  m^  (260.000  yd^)  will  be  dredged  from  the 
turning  basin  and  430,000  m^  (560,000  yd^)  will  be  dredged  from 
berths  outside  of  the  existing  channel.  Maintenance  dredging 
quantities  will  be  increased  by  an  estimated  120,000  m^ 
(160,000  yd^)  annually. 

3.  Source  of  Material.  Material  will  originate  from  the 
deepened  Oakland  Harbor  Channels,  Alameda  County,  California. 

E.  General  Description  of  the  Discharge  Site: 

1.  Location.  The  Alcatraz  Disposal  Site  is  located  at  the 
following  coordinates:  37°  49'  17"  N;  122°  25'  23"  W,  about  0.55 
km  (0.33  mi)  south  of  Alcatraz  Island. 

2.  Size.  The  coordinates  describes  the  center  of  the  610  m 
(2,000  ft)  diameter  circular  site. 

3.  Type  of  site.  The  disposal  site  is  an  open-water,  high 
energy  location.  Due  to  the  magnitude  and  extent  of  currents, 
dispersion  of  dredged  sediments  is  expected  to  occur. 

4.  Type  of  habitats.  A  msirine  open-water  habitat  exists  at 
this  location.  This  area  is  a  corridor  for  anadromous  fish  species 
migrating  to  and  from  the  Sacramento-San  Joaquin  estuary.  Many  other 
marine  species  are  eilso  known  to  migrate  through  this  reach  at 
various  times  during  the  year.  In  1975,  investigations  of  the 
benthic  fauna,  performed  by  the  Corps  of  Engineers  under  the  Dredge 
Disposal  Study.  San  Francisco  Bav  and  Estuary,  fcund  that  the  species 
composition  and  abundance  of  the  fauna  fluctuates  markedly  at  the 
Alcatraz  site.  Nearly  all  species  collected  were  considered 
transient,  as  would  be  expected  in  a  high  energy  area,  subjected  to 
swift  t.,.dal  currents  and  a  shifting  substrate. 
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5.  Tinir.q  and  duration  of  discharge.  The  estimated  time 
frame  for  dredging  and  disposal  operations  is  24  months  beginning  in 
May  1988.  Maintenance  dredging  operations  are  expected  to  occur  over 
the  life  of  the  project.  A  summaury  of  dredging  methods,  production 
rates  and  construction  times  follows: 

Activity;  Dredge  Channel  with  disposal  at  Alcatraz 


Cutterhead  Dredge: 

Dredge  Volume  (m^xlOOO) 
Dredge  Rate  (m^xlOOO/Mon.) 
Construction  Time  (Mon.) 

Hopper  Dredge: 

Dredge  Volume  (m^xlOOO) 
Dredge  Rate  (m^xlOOO/Mon.) 
Construction  Time  (Mon.) 

Total  Dredging  Time  in  months 


Inner 

Outer 

Harbor 

Harbor 

380 

780 

340 

340 

1 

2 

2300 

1900 

380 

410 

6 

5 

6-7 

5-7 

F.  Description  of  disposal  method;  Dredge  material  will  be 
discharged  within  the  perimeter  of  the  disposal  site  from  the  bottom 
of  split-hull  hopper  dredges  or  disposal  barges.  Each  load  size  and 
bulk  daisity  is  dependent  on  the  equipment  used.  Approximate  maximum 
quantity  is  expected  to  be  3060  m^  (4000  yd^)  and  the  maximum 
bulk  density  may  reach  1400  g/1  or  greater.  The  sediments  discharged 
at  the  site  will  have  been  dredged  hydraulically  or  passed  through  a 
centrifugcil  pump  and  into  a  disposal  barge  in  order  to  increase 
dispersion  and  minimize  bathymetric  impacts  at  the  site.  Because  of 
the  dredging  method,  stratification  of  the  material  within  the  hopper 
or  barge  is  expected.  Coarser,  denser  particles  will  occupy  the 
bottom  layers  and  the  finer,  and  less  dense  material  will  make  up  the 
upper  strata.  Upon  opening  the  hull,  most  of  the  material  will 
evacuate  the  vessel  in  a  short  period  of  time  (10  to  30 
seconds  [s]).  Approximately  90%  of  the  material  will  be  conveyed  to 
the  bottom  in  a  convective  descent  episode.  Terminal  velocity  will 
be  1.2  m/s  (3.8  ft/s)  downward. 


II.  FACTUAL  DETERMINATION 


A.  Physical  Substrate  Determinations: 

1.  Substrate  elevation  and  slope.  The  average  depth  at  the 
Alcatraz  Disposal  Site  is  approximately  -17  m  (-56  ft),  meem  lower 
low  water  (MLLW). 
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2.  Sedir~.ent  type.  Bottom  sediments  at  the  disposal  site 
consist  of  a  chaotic  iavering  of  sands,  silts,  and  consolidated  clays 
typical  of  an  aquatic  dredge  material  disposed  site.  The  material  at 
the  site  represent  a  coarser,  more  consolidated  fraction  of  the 
dredge  material  discharged  at  the  site  over  the  past  60  years.  The 
accumulated  material  has  demonstrated  resistance  to  erosion  by  the 
strong  currents  at  the  site. 

3.  Dredqe/fill  material  movement.  While  the  Alcatraz 
Disposal  Site  is  dispersive,  not  all  dredge  material  discharged  at 
the  site  is  dispersed.  Historically,  about  2  0%  of  the  material 
discharged  at  the  site  is  retained  on  the  bottom  within  a  3  05  m 
(1000  ft)  radius  of  site  center.  Within  a  610  m  (2000  ft)  radius  of 
site  center,  the  percentage  climbs  to  30%.  Seventy  percent  of  the 
dredged  material  discharged  at  the  site  is  dispersed  and  czirried  from 
the  site  by  the  strong  tidally  dominated  currents.  Deviation  above 
or  below  the  30%  average  retainage  for  individual  dredging  and 
discharge  episodes,  is  attributed  to  variations  in  percent  sand  of  in 
situ  material,  the  density  of  in  situ  material,  the  method  of 
dredging,  and  the  rate  of  disposaL  Material  from  the  Oakland  Harbor 
deepening  has  a  higher  than  average  sand  content,  will  be  more 
consolidated  than  most  medntenance  dredging  material  discharged  at 
the  site,  will  be  dredged  by  hydraulic  methods,  and  will  be 
discharged  at  a  higher  than  average  rate.  Consequently,  expected 
rates  of  material  accumulation  at  the  disposal  site  are  one  fourth 
higher  than  average,  or  37.5%.  Five  eighths  of  the  dredge  material, 
or  62.5%,  is  expected  to  be  dispersed  and  carried  from  the  site. 
Physical  model  tests  indicate  that  slightly  less  than  half  (47%)  of 
the  material  swept  from  the  site  by  currents  exits  the  Bay  through 
the  Golden  Gate.  The  remainder  is  redistributed  in  the  Bay. 
Numerical  modeling  efforts  are  currently  underway  to  address  the 
ultimate  fate  of  the  one  third  part  (53%  of  62.5%)  that  is 
redistributed  within  the  Bay.  Difficulties  arise  from  also 
addressing  the  130  x  10®  m^  (170  x  10®  yd^)  of  sediments 
resuspended  naturally  in  the  Bay  each  year  by  currents  and  wind 
generated  waves  and  the  8  x  10®  (10.5  x  10®  yd^)  carried  inro 
the  Bay  by  rivers.  The  suspended  sediment  from  dredge  material 
disposed  in  the  Bay  represents  a  small  percentage  (approximate  2%)  of 
the  toted  suspended  sediment  redistributed  within  the  Bay  annually. 

4.  Physical  effects  on  benthos.  It  is  certain  that  some 
benthic  organisms  would  be  destroyed  by  the  proposed  dredge  material 
discharge  at  the  Alczatraz  Disposal  Site.  However,  the  site  has  been 
used  for  the  disposal  of  dredged  matericil  for  over  sixty  years  and 
the  benthic  commvinity  is  expected  to  be  transient  and  is  expected  to 
be  highly  adapted  to  the  environ raentcil  effects  of  dredged  material 
disposal.  The  material  carried  from  the  site  by  the  tided,  currents 
represents  such  a  small  fraction  of  the  suspended  sediment  load  to 
the  remainder  of  the  Bay  that  physical  effects  of  disposal  are 
expected  to  be  negligible. 
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5.  Other  effocts.  There  are  no  other  significant  effects 
on  the  physical  substrate  other  than  those  discussed  above. 

6.  Actions  taken  to  minimize  impacts.  Use  of  the  Alcatraz 
site  for  the  authorized  O-aRland  Harbor  project  is  now  predicated  on 
the  removal  of  2.1  x  10^  m^  (2.7  x  10^  yd^)  from  the  Alcatraz 
site  (representing  a  conservative  estimate  of  37.5  percent  of  the 
5.4  X  10  m  [7  X  lo'^  yd  ]  expected  to  be  retained  at  the 
site)  to  an  apprepriate  ocean  disposal  site.  This  predredging  of  the 
Alcatraz  disposal  site  will  preclude  any  bathymetric  effects 
associated  with  the  disposal  of  the  5.4  million  cubic  meters  of 
material  from  the  Oakland  Harbors. 

B.  Water  Circulation.  Fluctuation  and  Salinity  Determinations: 


1.  W  ater 


a.  Salinity.  Salinity  should  not  be  affected  by  the 
disposal  activities. 

b.  Chemistr/.  Water  chemistry  may  be  altered  during 
disposal,  but  ambient  conditions  will  return  as 
mixing  occurs. 

c.  Clarity.  Clarity  is  expected  to  be  impacted 
during  disposed,  but  turbidity  above  natural 
levels  in  all  but  the  lowest  part  of  the  water 
column  is  unmeasurable  after  a  few  minutes  at  the 
dischcirge  location  and  turbidity  plumes  should  be 
undetectable  above  background  measurements  outside 
of  an  elipse  centered  at  the  site  with  a  1400  m 
(4500  ft)  radius  in  the  east-west  direction  and  a 
300  m  (1000  ft)  radius  north-south. 

d.  Color.  Color  will  also  be  impacted  as  the 
suspended  solids  concentration  increases  in  the 
water  column  immediately  after  dredge  material 
discharge.  However,  as  hydraulic  dredges 
discharge  several  feet  below  the  water  surface, 
the  turbidity  and  discoloration  visible  at  the 
surface  is  minimal.  Any  discoloration  will 
dissipate  within  a  few  minutes. 

e.  Odors.  No  significant  effects. 

f.  Taste.  No  significant  effects. 

g.  Dissolved  oxygen.  Hydraulic  dredging  operations 
aerate  the  dredged  material  as  it  is  pumped  into 
the  hopper.  Little  or  no  reduction  in  oxygen  is 
expected  at  the  disposal  site  due  to  discharge  of 
the  oxygenated  material. 


h.  N'lit^nantG.  Nutrient  levels  will  increase  slightly 
at  the  disposal  site,  but  should  be  readily 
assinilatad  into  the  Bay  system  as  mixing  occurs. 

i.  Eutrophication.  No  significant  effects. 

i.  Others  as  apprcpriate.  No  other  changes  to  water 
characteristics  are  anticipated  as  a  result  of  the 
disposal  activity. 

2.  Current  Patterns  and  Circulation 

a.  Current  patterns  and  flow.  Changes  in  water 
circulation  and  flow  due  to  discharge  of  dredged 
material  would  be  directly  related  to  bottom 
geometry  changes.  Physical  modeling  of  the 
bathymetry  of  the  disposal  site  in  1957  and  1987 
to  detect  changes  in  currents  or  current 
directions  demonstrated  little  or  no  change  over 
thirty  years.  In  the  case  of  the  Oakland  Harbor 
dredged  material,  the  redredging  of  the  site  is 
designed  to  mitigate  bathymetric  impacts.  No 
changes  in  the  site  bottom  geometry  are  expected 
except  during  the  project  construction  period.  At 
the  end  of  construction  site  geometry  should 
approximate  current  geometry.  During  the 
construction  period,  the  circulation  and  flow 
patterns  at  the  disposal  site  should  not  change 
perceptibly. 

b.  Velocities.  No  significant  effects  on  water 
velocities  at  the  disposal  site  should  occur. 

c.  Stratification.  No  significant  change  to  water 
stratification  at  the  disposal  site  is  expected. 

d.  Hydrologic  regime.  No  significant  hydrologic 
effects  are  expected  to  occur. 

3.  Normal  Water  Level  Fluctuations.  Normal  water  level 
fluctuation  resulting  from  tidal  exchanges  will  continue  unaffected. 

4.  Salinity  gradient.  No  significant  effects. 

5.  Actions  That  Will  Re  Taken  To  Minindze  Impacts.  Since 
no  significant  effects  on  water  circulation,  fluctuation,  and 
salinity  has  been  identified,  specific  actions  to  minimize  impacts  in 
these  areas  are  not  needed. 
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C.  Suspended  Particulate/Turbiditv  Determination : 

1.  E>:pected  changes  in  suspended  pnrt:ipulate  and  turbidity 
leved  in  the  vicinity  of  the  disposal  site.  Density  differential 
between  released  dredged  material  and  the  water  at  the  receiving  site 
enables  convective  descent  of  the  dredged  material  to  the  Bay  floor. 
Ave'r^ge  descent  velocity  at  the  site  has  been  measured  at  1.2  m/s 
(3.8  ft/s).  The  mass  of  materiail  moving  downward  conveys  lighter 
particles  to  the  bottom  simultaneously.  Release  of  dredged  material 
from  a  helper  dredge  in  October  1986  was  monitored  to  determine  the 
movement  and  persistence  of  turbidity  or  suspended  material.  The 
longest  period  of  time  that  an  elevated  suspended  sediment  level  was 
detectable  above  background  levels  in  the  vicinity  of  the  site 
extended  up  to  twelve  minutes.  The  maximum  susp^ded  sediment  load 
of  six  monitored  plumes  (two  coincident  with  strong  ebb  currents,  two 
during  periods  of  strong  flood  currents,  and  two  simultaneous  with 
slack  water),  reached  about  60  mg/1  near  the  surface  and  120  mg/1 
near  the  bottom.  Suspended  sediment  levels  dropped  to  less  than  4  0 
mg/1  very  rapidly.  All  plumes  tracked  east-west  and  matericil  did  not 
disperse  significantly  in  a  north-south  direction. 

The  overall  concentration  of  suspended  sediments  measured  between 
July  1986  and  February  1987  in  the  vicinity  of  the  Alcatraz  Disposal 
Site  was  dependent  on  the  stage  of  the  tide.  Greatest  concentrations 
occurred  after  slack  low  water  and  the  lowest  concentrations  were 
observed  immediately  after  slack  high  water.  The  influence  of  tidal 
circulation  in  the  Bay,  transporting  sediment  laden  waters  from  the 
shallow  areas  of  the  Bay  and  Delta,  and  relatively  clear  waters  from 
the  Golden  Gate  and  beyond,  back  and  forth  across  the  disposal  site 
was  overwhelmingly  the  most  important  factor  affecting  suspended 
sediment  load. 

It  has  been  estimated  that  afternoon  winds  in  excess  of  16  km/hr  (10 
mph)  were  capable  of  resuspending  2  x  10^  kg  (2200  tons)  of 
sediment  per  day  in  the  shallow  area  of  San  Francisco  Bay.  During 
periods  while  wind  generated  wave  action  was  in  progress,  sediment 
concentrations  were  measured  as  high  as  1000  mg/T.  During  ebb  tide, 
the  suspended  sediment  is  swept  into  the  central  Bay  and  often 
extends  out  the  Golden  Gate.  Suspended  sediment  due  to  disposed,  of 
dredged  material  at  the  Alcatraz  site  is  insignificant  in  comparison. 

2.  Effects  on  the  chemical  and  physical  properties  of  the 
water  column. 

a.  Light  Penetration.  Increased  turbidity  levels  at 
the  Alcatraz  site  as  a  result  of  dredged  material 
disposal  would  minimcdly  reduce  light  penetration 
into  the  water  column.  However,  this  reduction 
would  be  of  short  duration  and  localized  and  is 
insignificant  to  the  Bay  aquatic  environment. 
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b.  Dissolved  Ox'/aen.  Dissolved  oxygen  reduction  in 
the  water  column  is  associated  witn  disposal  of 
dredged  material.  However,  the  hydraulic 
operation  involves  the  mixing  of  water  with 
sediment,  which  will  oxygenate  the  matericd  and 
minimize  the  extent  of  oxygen  reduction  during 
discrete  disposzLL.  Field  studies  performed  for 
the  Dredge  Disposal  Study,  San  Francisco  Bay  and 
Estuary,  have  indicated  that  depressed  oxygen 
concentrations  on  the  bottom  during  disposal 
persist  for  about  4-8  minutes  before  ambient 
conditions  return. 

c.  Toxic  metcds  and  organics.  Toxic  metals  and 
organics  related  to  the  sediments  to  be  removed 
fron  Ocikland  Harbor  are  described  in  Appendix  A  of 
the  Draft  SEIS.  In  summary,  no  significant 
chemical  or  physical  effects  on  the  water  column 
should  result  from  the  disposal  of  dredged 
material  from  Oa.k.land  Harbor. 

d.  Pathogens.  Ho  significant  effects  on  the  water 
column  related  to  pathogens  are  expected. 

e.  Aesthetics.  Dredged  material  is  discharged  from 
the  bottom  of  barges  and  hoppers.  Because  the 
density  of  the  material  in  the  barge  or  hopper  is 
significantly  higher  than  the  water  density  at  the 
site  and  the  bottom  opens  rapidly  to  discharge  the 
material  in  a  short  period  of  time,  most  of  the 
discharge  is  carried  to  the  bottom  by  convective 
descent.  Very  little  of  the  temporary  elevation 
in  turbidity  or  discoloration  is  visible  at  the 
water  surface.  Unless  viewed  from  directly  over 
the  disposal  site,  it  is  unlikely  that  any 
turbidity  or  discoloration  would  be  witnessed.  No 
significant  aesthetic  effects  are  expected. 

f.  Others  as  appropriate.  Except  for  the  discussion 
found  in  Section  II.  D.  of  this  evaluation,  no 
other  chemiCcLL  or  physical  effects  on  the  water 
column  have  been  identified. 

3 .  Effects  on  biota 


a.  Primary  production,  photosynthesis.  As  indicated 
in  C.  2.  a.  above,  light  penetration  would  be 
temporarily  diminished.  The  effect  would  be  of 
short  duration  and  primary  production  and 
photosynthesis  would  net  be  significantly  affected 
since  the  hydrologic  system  is  dynamic  and  tidal 
conditions  constantly  move  and  exchange  water 
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Suspension /filter- feeders.  Typically,  San 
Francisco  Bay  is  a  naturally  turbid,  and  highly 
variable  estuarine  system.  With  such  regularly 
unstable  conditions,  the  responses  of  aquatic 
organisms  to  turbidity  aind  suspended  material  are 
frequently  difficult  to  determine  because  they  may 
be  due  to  a  wide  variety  of  causes,  including 
natural  Vciriation  in  the  following:  concentration 
of  suspended  solids  or  the  number  of  particles  in 
suspension,  their  densities,  size  distribution, 
shape,  mineralogy,  sorptive  properties,  or 
presence  of  organic  matter  and  its  form;  inherent 
physical,  chemical,  and  biological  characteristics 
of  each  site;  and  antagonistic  and  synergistic 
effects  (Stern  and  Stickle  1978). 

Turbidity  and  suspended  material  affect 
invertebrates  in  a  variety  of  ways,  with 
filter- feeding  invertebrates  the  most  frequently 
and  adversely  affected.  Most  studies  have 
indicated  that  upon  exposure  to  temporary 
increases  in  turbidity  and  suspended  material, 
similar  to  those  encountered  in  areas  where 
dredging  or  the  disposal  of  dredged  material  has 
occurred,  no  permanent  effects  were  exhibited 
(Stern  and  Stickle  1978). 

Since  the  disposal  site  area  is  constantly 
disturbed  with  ongoing  dumping  activities,  a 
paucity  of  filter/suspension-feeding  organisms 
would  be  found  within  the  site.  Benthos 
inhabiting  muddy  soft  bottom  habitats  subjected  to 
frequent  disturbance  (storms,  current  scour, 
dredged  material  disposal,  environmental  stress, 
etc.)  characteristically  differ  markedly  in  their 
life  history  strategies  from  those  infaunal 
benthos  from  relatively  stable,  undisturbed 
habitats;  the  former  are  called  "opportunistic 
species"  (Grassle  and  Grassle  1974),  while  the 
latter  are  termed  "equilibrium  species"  (McCall 
1977,  1978).  Opportunistic  species  recolonizing 
muddy  sediments  cifter  a  disturbance  are  genereilly 
surface  deposit  feeders  or  suspensions  feeders 
living  in  the  near-surface  sediment  layer.  These 
fauna  are  generally  small  in  size,  exhibit  erratic 
population  density  cyclas  caused  by  high 
reproductive  potential  (continuous  recruitment) , 
high  mortalities,  and  short  life  spans. 
Equilibrium  species  may  be  deposit  feeders  or 
suspension  feeders  usucilly  living  deep  within  the 


sediment:  they  are  generally  larger  in  size,  long 
lived,  and  have  lower  reproductive  potentials 
(seasonal  reproductive  cycles)  and  planktotrophic 
larvae.  This  characteristic  enables  cpportunisric 
species  to  survive  in  environmentally  srtressful  or 
marginal  environments  (Kendall  1983). 

c.  Sight  feeders.  It  has  long  been  documented  that 
most  sight  feeders  would  tend  to  avoid  areas  of 
turbid  water  and  return  to  these  areas  when  more 
favorable  conditions  reoccur.  The  abundance  of 
fish  at  the  Alcatraz  disposal  site  may  vary  as  a 
result  of  temperature  changes,  salinity  changes, 
seasoncil  population  variance,  dissolved  oxygen 
concentration  variances  as  well  as  changes  in 
other  parameters  or  combinations  thereof  (See 
E.  3.  and  F.  3.  b.  for  additional  discussion). 

4.  Measures  taken  to  minimize  impacts  related  to  suspended 
particulates/ turbidity.  No  measures  related  to  the  disposal  have 
been  deemed  appropriate  to  minimize  impacts  associated  with  turbidity 
or  with  the  dispersion  of  suspended  sediments.  Elevated  levels  of 
turbidity  and  suspended  sediment  at  the  disposal  site  are  of  brief 
duration  and  limited  extent.  Overall  turbidity  and  suspended 
sediment  levels  in  San  Francisco  Bay  due  to  the  disposal  of  dredged 
material  from  the  Oakland  Harbor  at  the  Alcatraz  disposal  site  are 
not  expected  to  increase  measurably.  At  no  time  will  the  plume  from. 
disc.harge  of  dredged  material  exceed  or  even  approach  the  levels  of 
suspended  sediment  occurring  naturally  within  the  Bay  under  common 
meteorological  conditions. 

D.  Contaminant  Determination: 

1.  General.  As  described  in  the  Dredge  Disposal  Study,  San 
Francisco  Bay  and  Estuar/,  bottom  sediments  act  as  a  reservoir  for 
the  many  pollutants  with  concentrations  in  the  parts  per  million 
range  whereas  the  overlying  waters  have  concentrations  in  the 
sub-parts  per  billion  and  parts  per  billion  range.  The  scavenging 
effect  of  clay  and  silt  particles  during  the  sedimentation  process  is 
responsible  for  the  higher  levels  of  trace  elements,  chlorinated  and 
petroleum  hydrocarbons,  etc.  in  bottom  deposits. 

Solid  waste  substances  and  dissolved  waste  materials  are  introduced 
in  suspended  form  into  the  Bay.  Contaminants  enter  the  Bay  system 
directly  via  municipcd.  sewage  and  industrial  waste  outfalls,  storm 
drains  and  surface  runoff,  aerial  fallout,  overboard  discharge  from 
vessels,  and  enter  indirectly  via  rivers  and  streams  conveying 
agricultural  drainage  and  materials  from  upland  erosion  to  the  Bay, 
and  via  leaching  from  waste  disposal  sites  located  adjacent  to  the 
Bay  and  its  tributaries.  Dissolved  substances  are  sorbed  by 
particulate  matter  both  before  entry  and  after  entry  into  the 
estuary.  These  organic  and  inorganic  contaminants  show  behavior  and 
distribution  patterns  similar  to  that  of  natural  sediments  wit.h  the 
physical  setting  and  estuarine  processes  that  are  responsible  for 
their  movement  and  deposition. 


Ccntar-.inant  levels  are  generally  associated  with  sedinent  type 
'particle  size)  which  is  reflected  in  both  vertical  and  horizontal 
distributicn  of  containinants.  However,  this  relationship  is  not 
absoiate  and  other  factors  such  as  proximity  to  the  source  of 
ccntamman-s,  rate  of  shoaling  of  contaminated  sediments,  rate  of 
contaminant  input,  and  association  of  contaminants  with  other 
parameters  such  as  organics  most  probably  play  a  role  in  this 
distribution. 

For  e.xam.ple,  urban  runoff  is  a  seasonal  contributor  of  large  amounts 
of  pollutants  to  San  Francisco  Bay.  It  is  evident  that  storm  runoff 
poses  a  far  greater  threat  to  nearshore  shellfish-growing  waters  than 
treated  sewage  effluents,  for  two  reasons:  1)  bacterial 
ccncentrations  may  be  hundreds  or  thousands  of  times  greater  in  urban 
storm  runoff  than  in  treated  disinfected  wastewater  and  2)  urban 
storm  runoff  typically  discharges  directly  to  nearshore  waters, 
whereas,  treated  sewage  effluent  is  or  will  be  subject  to 
considerable  dilution  before  impinging  on  the  shoreline.  (Jones  and 
Stokes  1977) 

Contaminant  levels  in  estuarine  organisms  appear  to  be  controlled  by 
a  number  of  synergistic  factors.  Suggested  factors  include  the 
long-term  process  of  sediment  resuspe.nsion- recirculation,  seasonal 
fluctuations  in  salinity  and  sources  of  contaminants  both 
anthropogenic  and  geologic.  The  biological  impact  may  depend  on  the 
form  of  contaminant  and  whether  or  not  the  sediment  system  can 
assimilate  the  contaminant  loading.  With  the  observed 
sorption-desorption  by  organisms  and  the  fluctuating  conditions  in 
the  estuary,  impacts  such  as  high  accumulations,  mutations  and 
toxicity  would  not  be  expected  unless  the  contaminant  loading  is 
foreign,  in  the  case  of  synthetic  chemicals,  or  above  the 
assimilation  capacity  of  the  estuary  with  the  associated  sediment 
regime,  in  the  case  of  a  low  energy  regime  in  which  the  changes  in 
ambient  conditions  are  great. 

Availability  of  sediment- associated  heavy  metals  to  biota  depends 
upon  the  physical  and  chemical  nature  of  the  sediment  and  water  at 
the  locale.  Metals  cire  bioaccumulated  from  the  sediment  by  benthic 
detrivores  and  omnivores  as  well  as  by  plants.  A  number  of  factors 
such  as  pH,  chelating  agents,  form  of  the  metal,  and  species  of 
animal  or  plant  will  influence  the  amount  of  urtake  (Olsen  1984). 

Investigations  on  the  availability  of  sediment-sorbed  heavy  metals  to 
organisms  showed  bioaccumulation  of  metals  to  be  minimal  and  highly 
variable.  The  potential  for  bioaccumulation  of  a  metal  associated 
with  sediments  appears  to  depend  on  the  physical  and  chemical  forms 
of  the  metal  and  varies  from  one  sediment  and  organism  to  the  next 
(Hirsch  et  al.  1978). 


2.  Pctential  for  release  of  contaminants  into  the  water 
cxDlunn.  Elutriate  tests  were  (conducted  on  sediment  core  samples  from 
eleven  locations  within  Oakland  Harbor  to  determine  whether  excessive 
concentrations  of  dissolved  contaminants  would  be  released  from  the 
sediment  into  the  water  column  by  disposal  at  Alcatraz.  The 
concentrations  of  trace  metals  (arsenic,  cadmium,  chromium,  copper, 
lead,  mercury,  nickel,  silver,  selenium,  and  zinc)  and  organics 
(chlorinated  pesticides  and  PCB's)  were  below  the  State  of  California 
water  quality  objectives  for  ocean  waters.  The  concentrations  of 
copper  and  zinc  at  one  of  the  stations  in  Oakland  Inner  Harbor  was 
approximately  1.5  times  the  State  objective;  the  concentration  of 
mercury  at  another  station  within  Oakland  Inner  Harbor  was 
approximately  2.3  times  the  State  objective.  However,  it  should  be 
recognized  that  these  water  quality  objectives  are  instantaneous 
maximums  as  contained  in  the  State  of  California  Water  Resources 
Control  Board  1983  Water  Quality  Control  Plan  for  Ocean  Waters  of 
California  (See  Appendix  A,  Draft  SEIS  for  subject  project  for 
detailed  discussion).  These  1983  maximums  are  based  on  effluent 
limitations  after  100  to  1  dilution  in  the  receiving  water. 
Elutriates  are  prepared  by  mixing  four  parts  water  from  the  disposal 
site  with  one  part  sediment  from  the  dredge  site  (volume/volume). 
Therefore,  after  applying  the  100  to  1  dilution  stated  in  the  1933 
Ocean  Plan,  none  of  the  elutriate  concentrations  exceed  the  State 
water  quality  objectives. 

3.  Potential  for  ecological  effects  of  dredged  material  on 
marine  organisms  in  water  column  from  suspended  particulates. 
Suspended  particulate  phase  bioassays  using  mysid  shrimp,  speckled 
sanddab,  and  mussel  larvae  were  performed  to  determine  the  potential 
interactions  among  multiple  contaminants  and  the  environmental 
impacts  of  dissolved  contaminants  as  well  as  those  associated  with 
suspended  particulates.  In  none  of  the  tests  were  the  sediment  from 
Oakland  Harbor  toxic  to  50  percent  of  the  individuals  (or  caused 
abnormal  development  in  50  percent  of  the  individuals).  Therefore, 
in  accordance  with  the  guidance  suggested  by  the  EPA/CE 
Implementation  Manual  (1977),  it  was  concluded  that  no  unacceptable 
toxicity  due  to  contaminant  release  into  the  water  column  would  occur 
as  a  result  of  disposal  of  materiad  from  Oakland  Harbor  at  the 
Alcatraz  site  (See  Appendix  A,  Draft  SEIS  for  subject  project  for 
detailed  discussion). 

4.  Potential  for  ecological  effects  of  dredged  material  on 
bottom-dwelling  marine  organisms.  In  order  to  assess  the 
environmental  effect  of  deposited  material,  solid  phase  animal 
bioassays  were  conducted  using  mysid  shrimp,  bent-nose  clam  and  a 
polychaete  worm.  These  tests  measure  mortality  as  the  end-point.  At 
the  end  of  the  tests,  the  tissue  of  survivor  clams  and  worms  were 
analyzed  for  specified  chemical  constituents  to  assess  the  potential 
for  long-term  accumulation  of  contaminants  in  the  food  web.  Of  the 
three  species  tested,  only  the  polychaete  worm  demonstrated  survival 
that  was  statistically  lower  than  in  the  reference  sediment. 
Analyses  of  the  data  revealed  that  significant  adverse  effects  would 
not  occur  in  the  field  (See  Appendix  A  of  the  Draft  SEIS  for  a  more 
complete  analysis  of  the  bioassay  results). 
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5.  Pctentiol  for  bioaciCu:r.ulaticn  of  ccntar.inants  by  mriro 
oraanisTTis.  In  order  to  assess  the  potential  for  contanmants  iron 
the  dredged  material  to  be  bioaccumulated  in  the  tissues  of  marine 
organisms,  the  tissue  of  clams  and  polychaete  worm,s  suim/iving  the 
solid  phase  bioassays  were  analyzed  for  trace  metals,  chlorinated 
pesticides,  PCB's,  and  petroleum  hydrocarbons.  The  concentrations  of 
several  constituents  were  statistically  higher  in  the  tissue  of 
organisms  exposed  to  sediment  from  Oakland  Harbor  them  in  those 
exposed  to  the  reference  sediment-  Examination  of  the  data  revealed 
that  these  results  were  not  biologically  significant  (See  Appendix  A 
of  the  Draft  SETS  for  a  more  complete  discussion  of  the  test  data). 


6.  Summary.  In  summary,  the  results  of  bioassay  and 
bioaccumulation  testing  for  Oakland  Harbor  indicate  that  no 
unacceptable  toxicity  or  bioaccumulation  in  benthic  organisms  would 
occur  as  a  result  of  deposition  of  dredged  material  at  Alcatraz. 
Material  from  Oakland  Inner  and  Outer  Harbors  is  suitable  for 
disposal  at  the  Alcatraz  site  pursuant  to  the  requirements  of  Section 
404  of  the  Clean  Water  Act. 


E.  AcTuatic  Ecosystems  and  Organisms  Determi-naticn:  It  is  often 
difficult  to  assess  the  effects  of  turbidity  and  suspended  material 
on  aquatic  organisms.  Other  conditions  frequently  affect  aquatic 
organisms  before  and  during  a  rise  in  turbidity  and  suspended  solids, 
including  complicated  interactions  between  the  solids,  temperature, 
and  dissolved  oxygen  on  invertebrates  and  fishes.  Laboratory 
experiments  often  do  not  duplicate  natural  conditions  or  reflect 
natural  levels  of  tolerance-  Several  investigators  have  demonstrated 
that  suspensions  of  dredged  material  that  affected  organisms  in  the 
laboratory  produced  no  detectable  chemges  when  encountered  in  the 
same  concentrations  in  nature.  In  other  studies,  higher 
concentrations  of  resuspended  naturcH  sediments  were  required  to 
cause  the  same  effects  obtained  with  suspensions  of  processed  mineral 
solids  of  known  composition,  particle  size  distribution,  and  organic 
matter  content  (Stern  and  Stickle  1978). 

1.  Effects  on  plankton.  Short-term,  increased  suspended 
solids  in  the  water  column  at  the  disposal  site  may  impact  planlrton 
present  during  disposal.  However,  ambient  water  conditions  are 
expected  to  return  shortly  after  disposal  operations  have  ended. 

2.  Effects  on  benthos.  No  significcint  impacts  on  benthos 
are  expected  at  the  disposal  site.  Disposal  occurs  annually  at  the 
site  with  ongoing  permitted  maintenance  dredgi.ng  and  new  work 
projects.  The  relatively  constant  disruption  of  the  bottom  by 
materiail  deposition  effectively  reduces  any  benthic  community 
development  that  may  occur  at  the  disposal  site  over  time.  Organisms 
associated  with  mud  environments  within  the  Bay  are  highly  tolerant 
of  sediment  suspension.  Biota  associated  with  the  turbulent  Bay 
environment  have  adapted  to  the  changing  physical  conditions.  As 
changes  continue,  the  biota  will  cilso  change  to  the  extent  possible. 


3.  Effects  on  ne)cton.  Short-tem  impact  on  nekton  is 
expected  during  the  construction  period.  It  is  expected  that  most 
nektcnic  organisms  will  tend  to  avoid  the  discharge  area  during  the 
disposal  cperations.  However,  most  free-swimming  organisms  are  not 
seriously  affected. by  the  suspended  sediment  conditions  created  in 
the  water  column  by  the  disposal  operation.  The  level  of 
concentrations  of  suspended  sediments  directly  causing  mortalities 
far  exceed  those  created  during  most  dredging  and  disposal  operations 
(Hirsch  et  al.  1978). 

4.  Effects  on  aquatic  food  web.  Bioaccumulation  phenomena 
consist  of  the  accumulation  or  concentration  of  substances  from  the 
external  environment  to  higher  concentrations  within  an  organism. 
Although  commonly  referred  to  as  "food-web  magnification,"  this 
concept  is  generally  misapplied  to  aquatic  organisms.  Unlike 
terrestrial  organisms,  which  do  concentrate  substances  from  lower  to 
higher  trophic  levels,  aquatic  organisms  tend  to  bioaccumulate 
directly  from  the  environment  through  respiratory  and  other  external 
body  surfaces.  Hence,  if  soluble  substcinces  are  released  into  the 
water  column  during  disposal  then  they  may  be  incorporated  into  the 
body  tissues  of  aquatic  organisms.  Such  substances  may  include 
metals,  hydrocarbons,  pesticides,  and  similar  materials  (Kay  1984). 

The  aquatic  food  web  is  not  expected  to  be  altered  by  the  disposal 
activity.  Most  marine  food  webs  do  not  have  well-defined  trophic 
levels.  Thus,  energy  flow  in  aquatic  food  webs  is 
multi-directionail.  Tracing  the  pathway  of  a  given  species  and 
relating  potential  for  effects  at  a  given  area,  such  as  the  Alcatraz 
disposcil  site,  would  be  difficult.  One  species  may  occupy  several 
levels  during  its  lifetime  due  to  different  feeding  habitats  at 
different  stages  of  its  life  cycle.  The  disposal  site  occupies  a 
small  portion  of  the  Bay-wide  food  web  which  is  continually  affected 
by  natural  processes.  For  example,  sediment  deposition  in  the  Bay  is 
determined  by  tide  and  tidal  currents,  water  circulation  and  mixing 
characteristics,  aind  wind-wave  action.  In  addition,  the  relative 
magnitude  of  the  deposition  may  be  determined  by  size  and 
distribution  characteristics  of  sediments  (Sustar  1977).  Sorting 
effects  as  well  as  the  magnitude  of  the  effects  of  natural  processes 
and  ^uman  activities  within  the  bounds  of  marine  food  web 
relationships  would  require  extensive,  complex  research  and  may  be 
inefficacious. 


5.  Effects  on  special  aquatic  sites 

a.  Sanctuaries  or  refuges.  The  wildlife  refuges 
within  Scin  Francisco  Bay  are  located  in  South  Bay 
cind  North  Bay  along  their  respective  shorelines. 
These  refuges  are  wetland  complexes  and  will  not 
experience  measurable  effects  from  the  disposal  at 
the  Alcatraz  site. 


b.  Wetlands.  Aquatic  disposal  operations  at  the 
Alcatraz  site  would  have  no  direct  inpact  on 
wetland  areas  since  none  are  present  in  the 
vicinity  of  the  site. 

c.  Mudflats.  Aquatic  disposal  operations  at  the 
Alcatraz  site  would  have  little  direct  impact  on 
mudflats.  As  discussed  in  the  Dredge  Disposal 
Study,  San  Francisco  Bay  and  Estuary,  the  natural 
sedimentation  process  is  dynamic  and  elaborate. 
Deposition  of  material  on  the  mudflats  within  the 
Bay  as  a  result  of  dredged  material  disposal  at 
the  Alcatraz  site  is  inconsequential  when  placed 
in  perspective  of  the  overall  system.  The 
environment  of  deposition  is  determined  by 
processes  described  previously,  e.g.,  tide  and 
tidal  currents,  water  circulation  and  mixing 
characteristics,  and  wind-wave  action. 

d.  Vegetated  shallows.  No  significant  effects. 

e.  Coral  reefs.  No  coral  reefs  are  found  in  San 
Francisco  Bay. 

f.  Riffle  and  pool  complexes.  This  applies  to 
riverine  ecosystems,  and  is  not  applicable  to 
estuarine  systems. 

6.  Threatened  and  endangered  species.  No  threatened  or 
endangered  species  will  be  affected  by  the  disposal. 

7.  Other  wildlife.  No  other  wildlife  species  will  be 
significantly  impacted. 

8.  Measures  to  be  taken  to  minimize  effect.  No  measures  to 
minimize  impacts  to  the  aquatic  ecosystem  and  marine  organisms  have 
been  considered  appropriate, 

F.  Proposed  Disposal  Site  Determinations. 

1,  Mixing  Zone  Determinations;  The  mixing  characteristics 
at  the  Alcatraz  site  permit  dispersal  of  unconsolidated  dredged 
material.  Because  convective  descent  of  dredged  material  discharged 
at  the  site  conveys  most  of  the  material  directly  to  the  bottom,  the 
initial  mixing  involves  only  a  small  percent  of  the  material.  The 
plume  of  material  remaining  in  suspension  immediately  after  disposal 
is  diluted  to  ambient  levels  of  suspended  particulate  matter  in  a  few 
minutes.  Plumes  eire  transported  in  an  east-west  direction  by  tidal 
flows  and  very  little  dispersion  in  the  north- south  direction 
occurs.  Plume  monitoring  suggests  an  eliptical  mixing  zone  of 
1  km^,  with  the  short  axis  of  the  elipse  coincident  with  the 
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north-south  site  radius  of  the  disposal  site.  Suspended  sediment 
resulting  from  the  dischaurge  of  4000  of  dredged  material,  with  5 
bulk  sediment  density  of  1300  g/1,  distributed  throughout  the  1  km'^ 
mixing  zone  would  be  0.02  mg/1.  Disposal  plumes  persisting  longer 
than  fifteen  minutes  are  mot  expected. 

2 .  Determination  ot  Compliance  with  Applicable  Water 
miality  Standards;  The  results  of  the  elutriate  analysis  indicate  no 
potenticil  for  adverse  effects.  Although  one  parameter  tested, 
residual  petroleum  hydrocarbon,  did  show  a  slightly  higher 
concentration  when  compared  with  the  ambient  disposal  site  water,  its 
concentration  returned  to  an  acceptable  level  over  a  short  period  of 
time.  This  parameter  at  the  Alcatraz  site  after  disposal  is  not 
expected  to  be  detected  in  amounts  over  ambient  concentrations. 
Additional  test  results  should  be  available  in  late  January. 

3.  Potential  Effects  on  Human  Use  Characteristics: 

a.  Municipal  and  private  water  supply.  Disposal  of 
dredged  material  at  the  Alcatraz  disposal  site 
will  not  impact  any  municipal  or  private  water 
supply. 

b.  Recreational  and  commercial  fishing.  Year-round 
disposal  operations  at  the  Alcatraz  site  have  been 
in  place  for  several  years  and  natural  seasonal 
variation  in  the  distribution  of  Bay  fisheries 
exists.  The  disruption  at  the  Alcatraz  site 
caused  by  the  continual  discrete  release  oi.- 
suspended  material  may  initiate  avoidance  by  fish 
present  in  the  neighborhood  of  the  site.  It  has 
been  recorded  that,  in  some  cases,  disposal 
operations  may  also  attract  as  well  as  cause 
avoidance  (Stern  and  Stickle  1978).  As  the 
Alcatraz  site  is  used  for  the  disposal  of  dredged 
material  on  a  continuing  basis,  the  discharge  of 
material  from  the  Oakland  Harbors  is  not  expected 
to  increase  or  decrease  the  recreational  fishing 
value  within  the  vicinity  of  the  disposal  site 
significantly.  It  is  expected  that  fishing 
activities  in  the  loczility  of  the  Alcatraz  site 
may  be  affected  during  periods  of  increased 
disposed  activity  from  the  usual  ongoing  disposed 
activities.  Increased  avoidance  of  the  site  may 
occur  during  episodic  disposal  of  dredged  material 
from  the  Oeikland  project.  The  disposed  activities 
may  also  limit  the  range  of  the  fish  in  the 
vicinity  of  the  Alcatraz  site.  However,  the 
regional  geographiced  catch  is  likely  to  remain 
unchanged  for  a  given  fishing  season. 
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c.  Water- related  recreation.  No  other  water-oriented 
recreation  should  be  impacted  significantly. 
Recreationail  craft,  the  occasional  swimmer,  and 
the  increasingly  frequent  wind  surfer  wHl  need  to 
avoid  disposal  vessels  and  vice  versa.  As  the 
disposal  site  is  near  the  inbound  navigation 
channel,  transit  of  the  area  by  even  larger 
vessels  is  commonplace. 

d.  Aesthetics.  Discharge  of  dredged  material  is  from 
the  bottom  of  the  disposal  vessels;  any  upwelling 
of  turbidity  or  discoloration  at  the  surface  is 
minimal  in  scope,  of  short  duration,  and  not 
visible  unless  viewed  from  directly  overhead. 

e.  Parks.  National  and  Historic  Monuments.  National 
Seashores.  Wilderness  Areas,  research  sites  and 
similar  preserves.  Parks,  National  cind  Historic 
Monuments,  National  Seashores,  Wilderness  Areas, 
research  sites  or  similar  preserves  would  not  be 
adversely  affected  by  the  proposed  disposal.  All 
project  disposal  will  be  confined  within  the 
boundaries  of  the  designated  Alcatraz  disposal 
site  located  in  open  water  south  of  Alcatraz 
Island.  The  Alcatraz  disposed  site  has  been  in 
use  continuously  since  the  late  1800's.  Alcatraz 
Island  is  the  only  park  amenity  area  in  close 
proximity  to  the  disposal  site.  It  is  part  of  the 
Golden  Gate  National  Recreation  Area  (GGNRA).  Its 
surrounding  boundary  extends  275  m  (300  yds) 
beyond  the  low-water  line.  A  portion  of  the 
southern  GGNRA  boundary  extends  into  the  northern 
end  of  the  disposal  site  area.  Dredging  and 
disposal  are  not  prohibited  within  the  GGNRA  and 
no  permits  are  required  as  these  activities  are 
consistent  with  existing  statutes  dealing  with 
water  and  related  resource  development.  The 
historically  used  disposal  site  will  receive 
material  similar  to  the  existing  substrate  which 
is  comprised  of  disposed  sediment  from  numerous 
dredging  projects  throughout  the  Bay. 

G.  Determination  of  Cumulative  Effects  on  the  Aquatic  System: 

1,  Physical  substrate.  Disposed  of  dredged  material  from 
the  Oakland  Project  will  not  contribute  to  bathymetric  changes  at  the 
disposed  site.  Removing  the  material  retained  at  the  site,  or 
predredging  an  equivalent  eimount,  mitigates  any  bathymetric  impacts. 
Because  the  Alcatraz  disposal  site  is  filling,  similar  dredging  of 
retained  material  for  future  use  of  the  site  may  be  warranted  to 
avoid  impacts.  Cumulative  impacts  on  the  substrate  away  from  the 
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vicinitr/  of  the  disposal  site  are  nunimaL  As  the  sedirent  dispersed 
from  the  site  may  contribute  up  to  two  percent  of  the  suspended 
sediment  in  the  overall  Bay  sediment  regime,  it  follows  that  two 
percent  of  maintenance  dredging  each  year  may  be  attrrbutable  to 
disposal  activity  at  Alcatraz.  But  because  the  amount  of  suspended 
sediment  in  the  Bay  regime  is  dependent  upon  currents  and 
meteorologiccil  conditions  and  the  bank  of  sediment  available  for 
resuspension  surpasses  tens  of  billions  of  cubic  meters,  no 
appreciable  reduction  in  resuspension  and  subsequent  maintenance 
dredging  will  occur  if  disposal  is  terminated. 

2.  Water  circulation,  water  levels,  and  salinity.  No 
significant  cumulative  effects. 

3.  Suspended  particulate  and  turbidity.  Turbidity  and 
suspended  sediments  in  the  vicinity  of  the  disposal  site  are  elevated 
for  brief  periods  in  a  localized  area  by  disposal  activity. 
Cumulative  effects  of  disposal  of  dredged  material  from  other 
projects  occurring  simultaneously  may  make  these  pulses  of  increased 
turbidity  more  frequent  or  occasionally  cause  more  tlian  one  disposal 
plume  to  be  present  and  dispersing  in  a  given  period.  Two  discharges 
of  dredged  material  near  to  each  other  and  at  the  same  time  will  not 
occur.  As  stated  above,  the  amount  of  suspended  sediment  in  the 
greater  Bay  regime  is  dependent  on  tidal  and  meteorological 
conditions,  dredged  materiail  resuspended  after  initial  deposition 
replaces  other  sediments  in  the  total  sediment  regime  and  does  not 
increase  or  reduce  overall  suspended  sediment  load  or  turbidity  in 
the  Bay.  Cumulative  impacts  from  disposal  of  dredged  material  from 
other  projects  during  the  same  time  period  or  in  sequence  will  not 
effect  long  term  suspended  sediment  levels  or  turbidity. 

4)  Contaminants.  The  contribution  of  low  level  contaminants 
associated  with  dredged  material  from  the  Oakland  Harbor  project  is  a 
smcLLL  one  when  viewed  in  light  of  the  continuous  influx  of  true 
source  contaminants.  Contaminants  associated  with  dredged  sediments 
that  may  be  distributed  throughout  the  Bay  as  a  result  of  disposal 
from  the  Oakland  Harbor  project  may  be  fractionally  available  to  the 
array  of  meirine  organisms  inhabiting  the  Bay.  However,  tliis  is  also 
applicable  to  adl  dredged  m’tericil  allowed  to  be  disposed  at  the 
Alcatraz  disposal  site  and  for  all  marine  sediments  of  the  Bay  that 
are  naturally  resuspended,  redistributed,  recirculated  and 
redeposited  in  the  ^stem.  San  Francisco  Bay  is  a  natural  estuarine 
system  greatly  influenced  by  human  activities.  Sedi.ment 
contamination  in  San  Francisco  Bay  is  the  result  of  input  from  the 
local  population  and  industries  as  well  as  hinterland  communities  of 
the  State  through  peist  and  ongoing  point  and  noii-point  discharges. 
As  long  as  these  inputs  continue  at  even  a  rate  acceptable  to  the 
public,  surface  water  contamination,  potential  uptake  by  plants  aind 
animals,  and  risk  to  human  health  will  remain  possible  problems. 
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5)  ^cTsc:tic  ocorrv-gr.en  .^d  onanisms.  San  Francicco  Bay  is 
sub-ioct:  to  nunerous  cjveriays  of  naturai,  physical  processes  involvmq 
3ecii.T,ent  transport,  netecmloqical  and  hydrodynamic  conditions  and 
human  activities  including  maritime  trade,  maintenance  and  new  wcrk 
dredging  and  disposal,  municipal  and  industrial  effluent,  commercial 
and  sportsfishing  pressure,  agricultural  and  urban  runoff.  It  is 
within  this  complex  that  the  amount  of  disposal  activity  must  be 
viewed.  The  aquatic  ecosystem  of  San  Francisco  Bay  has  long 
sustained  the  abuses  of  nafural  processes  and  human  activities  for 
over  a  hundred  years.  As  such,  many  changes  to  the  syste.m  have 
already  occurred  and  will  continue  to  occur.  Wind-wave  action  on 
shallow  areas  oind  high  currents  in  deep  waters  of  the  Bay  present  a 
hostile  environment  to  which  most  established  organisms  have  been 
acclimated.  Suspended  sediments  are  a  part  of  the  vcucable  nature  of 
the  Bay  and  the  continuous  influence  upon  the  ecosystem.  The 
disposal  of  5.4  x  10^  (7.0  x  10°  yd^)  at  the  Alcatraz 

disposal  site  over  a  two  year  period  will  increase  the  amount  of 
material  expected  to  be  disposed  at  t.he  Alcatraz  site  by 
approximately  30  percent  in  1988  and  100  percent  in  1939.  Assuming 
t.hat  the  material  complies  with  water  quality  criteria,  the 
resuspended  and  redistributed  material  resulting  from  disposal  at  the 
Alcatraz  site  will  become  a  part  of  the  im.mense  sedi.ment  regi.me  and 
will  be  insignificant  to  the  aquatic  ecosystem. 

H.  Determinations  of  Secondary  Effects  on  the  Aquatic 
Eccsvstem.  There  are  no  significant  secondary  effects  that  would 
result  from  the  disposal  of  dredged  material  from  OaJcland  Harbor  at 
the  proposed  Alcatraz  site. 

I.  Abbrcpriate  and  Practicable  Steps  Taken  To  Minimize  Potential 
Impacts  of  the  Discharge  on  the  Aquatic  Ecosystem;  Although  no 
special  measures  have  been  taken  to  eliminate  open  water  disposal 
impacts,  a  site  specific  monitoring  program  at  the  Alcatraz  disposal 
site  during  the  construction  of  the  Oakland  project  will  be 
undertaken  to  better  delineate  the  potential  for  particular  effects 
from  disposed  activities.  The  following  monitoring  program  will  be 
coordinated  with  the  Regional  Board  staff  prior  to  disposal  of  the 
Oakland  Harbor  project; 

1.  A  monthly  hydrographic  survey  will  be  conducted  during 
the  construction  period  to  determine  bottom  topography  changes  within 
and  outside  of  disposal  site  boundaries. 

2.  Sediment  traps  will  be  set  in  the  vicinity  of  the 
disposal  site  to  determine  areal  extent  of  bottom  impacts. 

3.  Turbidity  measurements  will  be  performed  during  the 
disposed  activity  to  determine  areal  extent  and  levels.  Water 
quality  monitoring  of  particular  parameters  could  ailso  be  included. 

4.  Current  meters  will  be  installed  to  collect  prototype 
current  data  for  additional  modeling  inputs. 
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5.  TrawliPiq  in  the  vicinity  of  the  disposal  site  (bcttcn 
ar.d  md-watar)  to  determine  the  presence/ absence  of  target  specie^. 


6.  Bottom  samplLng  will  be  conducted.  The  following 
objectives  would  define  the  sampling  program: 

a.  characterize  material  outside  of  the  site 
boundaries 

b.  sample  for  potential  species  diversification  or 
introduction  of  nuisance  species 


O 
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ATTACHMENT  A1 

ECOLOGICAL  EVALUATION  TESTING 
AREAS  ADJACEMT  TO  SCHNTTZER  STEEL  COMPANY  AI4D  ALAMEDA  GATEWAY 

l.  SAMPLES 

A.  Total  Cores  -  Seven  taken  to  proposed  depth  (-4-4  feet, 
MLLW);  3  within  the  turning  bcisin  area  adjacent  to  Schnitzer  Steel 
Company  and  4  within  the  turning  basin  area  adjacent  to  the  former 
Todd  Shipyards  (Adjacent  lands  presently  owned  by  the  Alameda 
Gateway) . 

B.  Samples  are  to  be  analyzed  separately  to  determine  the 
extent  of  any  contamination. 

II.  CHEMICAL  AND  PHYSICAL  ANALYSIS  OF  SEDIMENTS 

A.  Metals 

1.  Antimony 

2.  Cadmium 

3.  Chromium 

4.  Cyanide 

5.  Copper 

6.  Lead 

7.  Mercury 

8.  Nickel 

9.  Silver 

10.  Zinc 

11.  Selenium 

12.  Thallium 

13.  Mono-,  di-  and  tributyltin 

B.  Organics 

1.  Chlorinated  pesticides 

2.  PCB's 

3.  PAH'S 

4.  Total  Pthalates 

C.  Phenols 

D.  Oil  and  Grease 

E.  Total  and  Water  Soluble  Sulfides 

F.  Grain  size 

m.  BIVALVE  LARVAE  BIOASSAYS  (7  bioassays,  one  for  each  core) 

Reference  sediment  =  Alcatraz 
Reference  water  =  Alcatraz  water; 

Control  water  =  Culture  water 


sediments; 


FI.'JDING  OF  COMPLIAMCE 
FOR  THE 

CONSTRUCTION  AND  MAINTENANCE  OF 
THE' OAKLAND  HARBOR  NAVIGATION  IMPROVEMENT  PROJECT 
ALAMEDA  COUNTY,  CALIFORNIA 


1.  No  significant  adaptations  of  the  guidelines  were  made  relati/e 
to  this  evaluation. 

2.  Other  open-water  disposal  sites  in  the  Bay  were  considered,  but 
are  located  in  either  more  shallow  water  than  found  at  the  Alcatraz 
site  or  at  a  greater  haul  distance  from  the  project  area.  The  large 
amount  of  material  from  Oakland  Harbor  was  considered  to  be  more 
appropriately  disposed  closer  to  the  Golden  Gate  at  the  Alcatraz 
disposal  site,  potential  residency  of  dredged  material  in  the  Bay 
s^’stem  is  shortened  when  it  is  moved  and  disposed  of  closer  to  the 
C-olden  Gate-  This  concept  has  been  employed  for  many  years  in  using 
the  Alcatraz  disposal  site  as  a  dispersive  site.  Material 
accumulation  at  the  Alcatraz  disposal  site  has  resulted  in  the 
reassessment  of  a  number  of  disposal  alternatives  including  (1)  land 
disposal,  (2)  disposal  at  the  Alcatraz  site  only  as  authorized,  (3)  a 
combination  of  Alcatraz  disposal  and  ocean  disposal,  and  (4)  ocean 
disposal.  Land  disposal  (both  in  wetland  and  upland  areas)  was 
determined  to  be  not  feasible  due  to  the  amount  of  material  to  be 
dredged,  the  availability  of  an  appropriate  land  site  to  accommodate 
the  material,  and  the  potential  costs  related  to  land  acquisition, 
haul  distance,  and  site  development  and  maintenance-  Disposal  at  the 
Alcatraz  site  would  result  in  matericLl  accumulation  at  the  site  that 
would  be  undesirable  to  continuing  annucil  disposal  activities.  Ocean 
disposal  was  also  considered,  but  the  high  costs  associated  wit.h  this 
alternative  makes  it  much  less  desirable  than  the  selected 
alternative.  Alcatraz  disposal  for  the  Oakland  Harbor  pro;ject  in 
conjunction  with  ocean  disposal  of  material  from  the  .Alcatraz  site  is 
the  less  costly,  environmentally  acceptable  alternative. 

3.  The  disposal  of  dredged  material  at  the  Alcatraz  disposal  site 
will  not  violate  any  applicable  State  water  quality  standards  and 
win  comply  with  the  Section  404(b)(1)  requirements.  The  disposal 
operation  will  net  violate  the  Toxic  Effluent  Standards  of  section 
307  of  the  Clean  Water  Act. 

4.  Use  of  the  selected  dispcscil  site  will  not  harm  amy  endangered 
species  or  their  critical  habitat. 

5.  The  proposed  disposal  of  dredged  material  will  not  result  in 
significant  adverse  effects  on  human  health  and  welfare,  including 
municipal  and  private  water  supplies,  recreation  and  commercial 
fishing,  plankton,  fish,  shellfish,  wildlife,  and  special  aquatic 
sites.  The  life  stages  of  aquatic  life  and  other  wildlife  will  not 
be  adversely  affected.  Documented  research  indicates  that  turbidity 
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ar.d  suspended  solids  concentrations  typically  created  by  most 
dredging  ar.d  disposal  operations  are  of  short  duration  and  are 
unlixely  to  prcxluce  severe  and  irreversible  ecological  effects. 
Possible  exceptisns  to  this  generalization  are  coral  reefs  and  other 
communities  especially  sensitive  to  turbidity,  which  would  not  Likely 
be  found  in  the  naturally  active  San  Francisco  Bay  environs. 
Disposal  of  dredged  material  at  the  Alcatraz  site  is  expected  to 
result  in  a  te.mporary,  localized  increase  in  suspended  solids  in  the 
water  column.  This  will  only  last  for  a  few  minutes  until  the 
sedim.ents  are  completely  dispersed  by  currents.  Significant  adverse 
effects  on  aquatic  ecosystem  diversity,  productivity  and  stability, 
and  recreational,  aesthetic  and  economic  values  are  not  likely  to 
occur. 


6.  Althou'jh  no  specific  measures  to  minimize  potential  i.mpacts  of 
the  discharge  on  aquatic  systems  have  been  developed,  several 
monitoring  activities  have  been  proposed.  These  activities  include 

(1)  bathymetric  surveys  to  measure  bottom  area  covered  by 
fine-grained  material  within  and  outside  of  disposal  site  boundaries; 

(2)  turbidity  measurements  to  determine  areal  extent  thereof  and  to 
provide  additional  input  to  modeling  efforts  (water  quality 
moniroring  of  particular  parameters  may  also  be  included);  (3) 
installation  of  current  meters  to  collect  additional  data  for  field 
verification  and  modeling  purposes;  (4)  trawling  (bottom  and 
mid-water)  to  determine  presence/absence  of  target  species  in  the 
vicinity  of  the  site;  (5)  placement  of  sediment  traps  to  determine 
areal  extent  of  bottom  deposits;  and  (6)  bottom  sediment  sam.pling  to 
aharacterize  material  outside  of  the  site  boundaries  and  to  sample 
for  potential  species  diversification  or  introduction  of  nuisance 
species. 


7.  On  the  basis  of  the  guidelines  the  proposed  discharge  site  for 
the  disposal  of  dredged  material  is  specified  as  complying  with  the 
inclusion  of  appropriate  and  practical  conditions  to  minimize 
pollution  or  adverse  effects  to  the  affected  aquatic  ecosystem. 


DATE: 
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GALEN  H.  YANAGI^ARA 
Cblonel  J 
'district  Engineer 
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DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT.  CORPS  OF  ENGINEERS 
211  MAIN  STREET 

SAN  FRANCISCO.  CAI-IFORNIA  S4<  OS  -  ISOS 

l^ovember  5,  1987 

Sra.nch 


Mr.  Roger  James 

Executive  Officer 

San  Francisco  Bay  Region 

Regional  Water  Quality  Control  Board 

nil  Jackson  St. ,  Rm  6040 

Oakland,  CA  94607 


Dear  Mr.  James: 

We  have  received  your  letter,  dated  October  9,  1987,  reouesting  a 
15-day  extension  on  comments  to  our  Draft  Supplemental  E.nvironmental 
Impact  Statement  (EIS)  on  our  authorized  Oakland  Harbor  Navigation 
Improvement  Project,  Alameda  County,  California.  We  will  grant  you  the 
requested  15-day  extension.  The  matter  of  the  SIO.OOO  filing  fee  is  still 
under  consideration  and  will  be  addressed  by  separate  corresooncence. 

We  appreciate  your  expeditious  royiew  of  our  Draft  Supo’emental  EIS 
and  look  forward  to  obtaining  the  Board's  certification. 

Sincerely, 


t,  w  ^  t ' —  - 

Wi 1 1 i am  C .  Arige  1  on  i 

Chief,  PI  ann  i  ng 'Eng-i  neer  ’  ng  Di/'sicn 


STAT!  Of  CAlIKJtNIA 


GEORGE  OEU^^WEjian  Goveff^cf 


CALIFORNIA  REGIONAL  WATER  QUALITY  CONTROL  BOARD 

SAN  FRANCSCO  BAY  REGION 

1111  JACJCiON  STHET.  K>OM  4CU0 
OAJciANO  ftica 

October 
File  No. 


PS«n«:  Cod*  413 

4^1233 


9,  1987 

2198 . 11 (SAH) 


Colonel  Galen  H.  Yanagihara 
U.S.  Army  Corps  of  Engineers 
211  Main  Street 
San  Francisco,  CA  94101 

ATTN:  Environmental  Branch 

Subject:  Corps  dredging  of  Oakland  Inner  and  Outer  Harbors 


Dear  Colonel  Yanagihara: 

We  have  received  ycur  September  2  3  letter  in  which  you  rec'ussr  a 
State  water  quality  certification  action  on  a  proposed  Corps 
dredging  project  in  Oakland  Inner  and  Outer  Harbors.  The  pro jeer 
would  deepen  navigation  c.hannels  to  42  feet  below  MLLW  and  dispose 
of  about  6.5  million  cubic  feet  of  material.  Disposal  would  be 
at  the  Alcatraz  site,  with  pre-dredging  of  the  Alcatraz  site  to 
an  ocean  disposal  site. 

This  project  falls  above  the  t.hreshold  for  a  waiver  of  water 
CT’uality  certification  by  staff,  pursuant  to  the  Regional  Board's 
May  1987  waiver  resolution..  Therefore,  this  letter  serves  as 
notification  within  the  60  day  review  period  as  required  by  33 
CFR  32  5.2  (b)(ii)  t.hat  the  Regional  Board  does  not  w^ve  water 
quality  certi^i^^^n  for  this  project  at  this  tim.e.  I  request 
that  the  Corps  subm.it  an  application  for  water  quality  certification. 

Your  Septem.ber  23  letter  included  m.any  of  the  .necessary  elem.ents 
of  t.he  application:  project  description,  env  ironm.enta  1  review- 
document  (Supplem.ental  EIS),  and  sedim.ent  bicassa-/  results.  In 
order  to  be  considered  complete,  the  application  should  also 
include  a  final  environmental  document  and  a  filing  fee  of 
$10,000  (see  attached  fee  sc.hedule).  T.he  Porter  Cologne  Act  and 
its  regulations  require  t.he  Regional  Board  to  req-iire  a  fili.ng 
fee  for  applications  of  t.his  sort  (Section  1  3  2  5  0(e)  of  Act,  22 
CAC  Section  2200,  and  p.61  of  Adm.inistrative  Procedures  Manual). 

According  to  Section  401(a)(1)  of  the  Clean  Water  Act,  the  State 
must  act  on  the  request  for  certification  withi.n  a  reasonable 
period  of  tim.e,  not  to  exceed  one  year  from  the  subm.ittal  of  a 
complete  certification  package  to  t.he  Regional  Board.  Due  to  the 
complexity  of  the  issues  presented  in  this  cer'-’.if ication  request 
(e.g.  potential  t.hreat  to  groundwater  aquifers),  we  specifically 
request  that  t.he  District  Engineer  determ.ine  that  more  than  60 
days  is  needed  and  reasonable  for  the  State  to  act.  We  expect 
that  it  will  require  no  more  than  90  days  from  the  date  of 
completed  application  to  review  the  proposed  project. 
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I  also  request  a  15-day  extension  of  the  conment  deadline  for  the 
Supplemental  EIS  (November  9  to  November  24).  Our  Regional  Boa  ' 
meets  only  once  per  month,  and  this  would  allow  the  Board 
review  and  authorize  comments  on  this  environmental  document  at 
its  November  18  meeting.  I  feel  that  comments  from  the  Board, 
rather  than  staff,  would  carry  more  weight,  given  the  complex 
water  quality  issues  raised  by  this  proposed  project.  The  exten¬ 
sion  would  also  allow  us  to  complete  discussions  with  your  staff 
on  the  subject  of  additional  monitoring  of  aquifer  impacts. 

If  you  have  any  questions  about  this  matter,  please  contact  Teng- 
chung  Wu  at  (4  15)  464-08  99  or  Stephen  Hill  at  (4  15)  464-43  99  of 
my  staff. 


Si.ncerely , 


'CGER  3.  J.=uMES 
'xecutive  Officer 


Attachm.ent:  Fee  schedule 


cc:  Barbara  Eve 
Carl  Hague, 


S  C  3 
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DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT.  CORPS  OP  ENGINEERS 
21t  MAIN  STREET 

SAN  FRANCISCO.  CAl-iPORNIA  94105  -  I  90S 

September  23,  1937 


S  n  V  i  r  0  n  Ti  e  n  t  a  ’  3  r  a  n  c  n 


Mr.  Roger  3 .  J  a  .ti  e  s 
Executive  Officer 

Caiifar.nia  Regional  Water  Quality 
Control  Board,  San  -rancisco  Bay 
Region 

1111  Jackson  Street,  Room  6  0  4C 
Jaxland,  Caiitornia  94o0/ 

jear  .Mr.  James; 

Pursuant  to  Section  404  zf  tne  Clean  Water  Act  of  1  3  7  7  .3  3  JSC  1E51  ^ 
seo.,  tne  J.S.  A, -my  Cores  of  Engineers  nas  prepared  an  404:3,, i,  eval-aticn 
for  tne  proposed  ceecening  of  tne  Outer  and  Inner  navigation  cnanneis  of  tne 
Oakland  Harbors.  T'ne  project  was  autr.orizeo  by  the  Water  Resources  Oeveiobment 
Act  of  1986  (39tn  Congress,  End  Session,  P.L.  99-652).  The  4.04.;p)(i) 
evaluation  is  included  in  tne  enclosed,  "Caxland  Outer  and  Inner  .Harbors 
Oeep-Draft  Navigation  Improvements  Draft  Design  , Memorandum  Number  I  anp 
Supplement  to  tne  Environmental  I.moact  Statement,  tiameda  County,  C al : f o  rc  ;  a'‘. 
.Please  see  Appereix  0  a  no  Appendix  A  of  tne  draft  3EI3). 

At  tne  request  of  tne  Regional  water  Quality  Control  Beard,  grouna  .tater 
stuaies  nave  peen  ccnd^cteo  and  coordinated  with  C  r.  Teng-Cnung  «u  of  yCur 
staff,  Ms.  Barbara  E/oy  of  tne  State  Water  Resources  Control  Boa-c,  anp  ,M -. 
Carl  Hauge  of  tne  Cepartment  of  Water  Resources.  The  result  of  tne  Corps' 
stuaies  ana  subsequent  stuaies  conauctec  by  tne  Department  of  Navy  inaitatec 
tnat  tne  shallow  Mernt/ Posey  aquifer  is  not  a  viaole  resource,  anc  t~at  ■:  was 
exposed  py  natural  geomorpmc  processes  along  tne  C  a  <  1  an  a,  A1  am  ec  a  o-p-eline 
prior  to  extensive  urpan  development.  Of  greater  ccncern  is  tne  ceep-.,aten 
aquifer  of  tne  Ala.meaa  Formation  ana  the  protecting  aquitarc.  The  cestn  to  one 
aquitard  is  -60  to  -70  feet  MLLW.  Tne  proposed  con  st  ru  cti  pn  ceptn  cce 
Oaxlana  Channels  is  -42  feet  MLLW,  tnus  tne  project  will  nave  no  ef'ect  o-  :,-,e 
either  tne  Merrit, Posey  aquifer,  the  Alameaa  Formation  aou’*er,  tne 
protecting  aquitard. 

Pursuant  to  Section  404, ;t)  of  tne  Clean  Water  Act,  we  recues:  a  State  «a:er 
quality  certification  or  waiver  for  the  proposed  ■  p  reject  unaer  Section  dji  cr 
the  Act.  Please  provide  your  response  within  forty-five  (AS)  pays  from  your 
receipt  of  this  letter. 
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Enclosure 


I  / 

'•c . 


'  .  V 

len  H.  Yanaginara 
Color(,el,  Corps  of  Engineers 
Di^i-rict  Engineer 


Copy  Furnished; 

Ms.  Barbara  Evoy,  State  Resources  Control  Boara,  Division  of  sater  Coality, 
901  P .  Street,  Sacramento,  CA  95514 

Mr.  Carl  Hague,  Deoartment  of  Hater  Resources,  1415  Ninth  Street, 
Room  215-4,  Sacramento,  CA  95814 


D-226 


1 


STATE  OF  CAUFOENIA _ __=====^========= 

CALIFORNIA  REGIONAL  WATER  QUALITY  CONTROL  BOARD 

SAN  FRANCISCO  BAY  REGION 

1)11  JACKSON  STKEET,  »OOM  6OA0 
OAKLAND  9A607 


GEORGE  OE'JKMEjiAN,  Gcve-'or 


Phon«:  Ar«fl  Cod*  415 
464.1155 


July  3,  1537 

File  No.  2199.9237  (TCW) 


Mr.  Dennis  Thuet 

U.S.  Department  of  the  Army 

Corps  of  Engineers 

San  Francisco  District 

211  Main  Street 

San  Francisco,  CA  94105 

Subject:  Oakland  Channel  Improvements  -  Groundwater  Study 

and  Monitoring  Program,  January  15,  1987 


Dear  Mr.  Thuet: 


We  have  completed  our  review  of  the  subject  study  report  with 
assistance  from  Ms.  Barbara  L.Evoy  of  the  State  Water  Resources 
Control  Board,  and  Mr.  Carl  Hauge  of  the  State  Department  o 
Water  Resources.  Their  comments  are  presented  in  Evoy's  memo  c 
June  11,  1987  to  me,  a  copy  of  which  is  enclosed  for  your  review. 

We  are  pleased  that  the  report  is  the  first  good  compilation  of 
geologic  and  hydrogeological  data  for  the  area  immediately 
landward  of  proposed  dredging  projects  in  the  Oakland  area.  After 
you  have  reviewed  our  comments,  we  would  like  to  schedule  a 
meeting  to  discuss  our  comments  and  the  implementation  of  the 
proposed  monitoring  program. 

Please  call  me  at  (415)  464-1255  when  yovi  are  ready  to  meet  with 
us. 


Sincerely  Yours, 


Municipal  Division 
Chief 


Enclosures 


cc:  Barbara  L.  Evoy,  SWRCB 

Carl  Hauge ,  DWR 
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State  of  California 


Memorandum 

fg  .  Dr .  Teng  Chiung  Wu 

San  Francisco  Bay  Regional  Beard 


Barbara  L.  E'^’oy,  C.E.G.  1273 
Associate  Engineering  Geologist 
Hydrogeology  Section 

From  :  STATc  WATER  RESOURCES  COfJTROt  BOARD 

Subject:  aRWY  CORPS  OF  ENGIIJEERS'  PRCPOSEO  GRCLl.TWATER  MCNITCRIIJC  PROGRAM,  CAKIAMl 
ORAN'N'EL  IMPROVEMENTS 

P’lrsuant  to  your  request,  I  have  reviewed  tr.e  follcwing  occurients  s'uomitted  oy 
the  Aroiy  Corps  of  Engineers  lACE)  ,  oatec  Jar-uar/  15,  155~: 

1.  Groundwater  Monitoring  Prograr,  Daklar.c  Ch.arjiel  I.xprovements,  Gro'un.owatsr 
Study  (GWMP) 

2.  Hydrcgeciogic  (C-eolcgic-'Gecnydrclogio)  Appendix,  Groundwater  Mcnitoring 
Program,  Oakland  Ch.ann.el  Improvements,  Groun.crwaner  Stucy  lAppendixl 

3.  Hydiogeologic  Appendix,  Attachment  LA,  Geclcgic  Gata  Points  Summary 
Sheets,  Hydraulic  Conductivity  Data  and  Litn.olccic  Logs  for  C-eclcgio 
Data,  Points  1  through  224  (Attachment  LA) 

4.  Hydrcgeologic  Appendix,  Attachment  13,  Litholoaio  Logs  for  Geologic  Data, 
Points  225  through  497  (Attacnment  IS) 

These  reports  provide  the  first  compilation,  of  geologic  and  hydrcgeciogic  data 
for  the  area  immediately  landward  of  proposed  dredging  prefects  in  tite  Oakland 
area.  T.he  ACE  consultants  appear  to  have  done  a  th.crcugh  ]ob  in  anccvering 
the  ma]or  sources  of  this  data.  The  collection  of  this  indormation  is  to  be 
commended . 

T.he  available  data,  .however,  are  still  too  few  to  c.haracterioe  beth  the 
present  hydrologic  and  water  quality  cone :.i ions  and  the  potential  im, pacts  of 
the  proposed  dredging.  As  stated  on  page  34  of  the  GWMP,  ground  water 
monitoring  and  data  collection  are  necessary  to  provide  sufficient  data  for 
analysis.  Critical  aquifer  param.eters,  seasonal  arid  tidal  ground  water 
gradient  information,  and  water  quality  information  remains  un)cicwn. 

The  GWMP  attempted  to  address  thiree  issues  that  were  apparently  relaved  to 
the  consultants  as  representative  of  Regional  Board  concerns.  These  issues, 
discussed  below,  do  net  represent  t.he  Regional  Board's  historic  concerns  with, 
these  and  other  dredging  proposals  in  the  Oakland  Harbor  area. 
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To  mere  fully  cfiaracteriee  rne  impact  cf  t-te  dredcir.g  projects,  the  ACE  fas 
prcpcsed  ground  water  mcnitoritg  ar.d  mcdellir.q  programs  -vT.ich  appear 
appropriate.  Specifics  of  th.e  programs,  however,  would  benefit  from  a  phased 
initial  data  collection  effort.  Refinements  could  then  be  made  to  more 
efficiently  collect  t.he  necessary  information. 

The  following  are  my  specific  comments: 

A.  The  GWMP  IS  difficult  to  review  because  of  the  chosen  format,  the  lac:--,  of 
a  consistent  data  base,  the  apparent  lack,  of  correlation  between 
statements  in  thie  Summary  and  the  documents,  and  the  inaccurate 
presentation  of  Regional  Board  concerns.  The  GWMP  discusses  three 
"conditions  leading  to  future  impacts"  apparently  set  cut  in  a  Scope  of 
Services  developed  by  the  ACE.  While  these  three  "ccnditicns"  are  stated 
as  representing  Regional  Board  concerns,  they  do  not  appear  to  be  issues 
raised  by  thie  Beard  over  th.e  last  three  and  cne-half  years.  Individual 
issues  are: 

i)  '*An  ir.cr'^2S0  'Zf  t.o  d0^c»0r.inc 

harbor  channel". 


Neit.her  th.e  .Regional  Beard  nor  the  Bepart.ment  of  Water  Resources 
(CWR)  has  expressed  a  concern  that  saii.ne  intrusion  into  t-he  shallow 
coastal  aquifers  may  be  e.''har.ced  by  increased  depth  cf  marine  water 
brought  about  by  cnarr.ei  bettom  lowering. 


The  Regional  Beard  has  e.xpressed  concern, 
mere  bay  mud  would  cr.ar.qe  .heac  losses  and 
permeability  material,  a.nd  would  i.ncrease 
sediments  e.xposed  to  sali.ne  water,  allcwir 


'.owever,  that  removal  of 
gradients  unrougn  tn.e  low 
tne  total  surface  area  cf 
o  th.e  saline  front  to  -^ove 


f'urther  inland.  This  issue  was  also  raised  by  the  DWR  reports  of 


1931  ar.d  1932. 


T.he  consultajit's  analysis  on  pages  10  an.d  11  cf  tn.e  GWMP  is  'in.clear. 
Permeability  of  tr.e  bay  mud  is  stated  as  both  0.00 1  to  C.CGCl  ft.'day 
and  0.023  ft/day.  T.he  value  used  in  th.e  calculation  is  0.C02S 
ft/day.  This  value  is  ocbentially  23  times  faster  t-har.  estimated 
permeabilities.  In  addition,  effective  pcrcsity  is  defined  as  0.25. 
This  value  is  mere  appropriate  for  aravelly  sands  and  fine  gravel 
than  It  is  for  bay  mud.  Bay  m.uds  would  be  expected  to  have 
effective  porosities  in  the  range  of  0.02  to  O.C".  It  is  also 
unclear  why  "follcwi.ng  dredging, ...th.e  thic.k.ness  of  tne  bay  mud 
beneath,  th.e  choinnei  will  remain  within  the  same  range"  as  currently 
exist.  Dredging  will  remove  bay  mud  a.nd  thereby  reduce  th.e 
th.ickTiess  of  the  bay  mud  layer. 

The  consultants  conclude  th.e  analysis  cn  page  11  by  stating  th.at  tn.e 
effects  cf  remcvi.ng  bay  mud  can  be  potentially  great  upen  th.e 
seepage  rate.  Thus,  it  is  cor.f using  why  _he  Summary  dees  net 
discuss  this  pctentially  significant  aspect. 
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Removal  of  t.he  bay  mud  has  not  been  addressed  in  terms  of  the 
saline/fresh  water  interface  position.  As  indicated  by  the  equation 
shov;n  on  page  20  of  the  G'.'JMP,  the  inland  distance  of  the  salt  water 
wedge  toe  is  directly  related  to  the  permeability  of  the  material. 
The  greater  the  permeability,  the  greater  the  distance  inland. 

Thus,  removal  of  the  low  permeability  muds  would  appear  to  increase 
distance  of  saline  water  inland. 

li)  ".An  increase  in  area  of  exposed  aquifers  due  to  berthing  area  arc 
harbor  charinel  deepening  and  widening,  and  turning  basin 
construction" . 

This  has  been  a  stated  concern  of  the  Regional  Board  and  DWP..  The 
discussion  and  analysis  in  the  GWMP  report,  however,  do  not  address 
the  worst  case  scenario  of  dredging  -  maximum  depth  with  a  two  fcot 
overdredge  -  nor  does  it  appear  to  evaluate  the  increase  in  both 
horizontal  and  vertical  9.xpcsure.  The  map  data  base  used  for  area 
calculations  appears  to  provide  a  difference  in  only  hcrizcr.tal 
exposure.  Both  vertical  and  horizontal  increases  in  surface  area 
exposed  to  drecqinc  should  ce  considered.  .Additional  calculations 
snculd  be  performed  i.nccrpcrating  the  increased  exposure  area 
associated  with  the  t'wo-foct  cverdtedge. 

Statements  implyi.ng  that  bay  mud  is  kept  in  suspension  by  passing 
ships  in  the  c.han.nel,  and  is  thus  an  inefficient  barrier  (page  5), 
are  uhsucpcrted.  Bering  information  i.ndioates  that  a  3i~ifica.hr 
bay  mud  layer  exists  ever  much  of  t~e  prtpesed  onann.el  area. 

Ill)  "An  i.ncrease  in  demand  for  water  from  the  aquifers  eit‘'.er  by  larger 
pum.ps,  m.cre  pumps,  increased  pumping  time,  or  a  ccmci.nation  of  tne 
three" . 

In  meeti.ngs  with  the  ACE  and  the  N’avy,  the  .Regional  Board  has 
repeatedly  stressed  the  need  to  determine  both  the  curre.nt  a.nd 
future  beneficial  uses  of  grcur.d  water  in  potentially  affected 
areas.  While  the  a.halysis  called  for  i.h  item  iii,  above,  m.ay  be 
incorporated  to  some  extent  in  these  thdertakings  as  well  as  in  the 
discussion  of  mitigation  measures,  evaluation  of  demand  has  net 
been  a  specific  focus  of  Regional  Beard  concern. 

The  GWMP  has  not  yet  adeq'uately  addressed  the  issue  of  our  rent  ar.d 
potential  beneficial  use.  The  statement  fcu.hd  in  tne  Sxecuti’/e 
Summary  "There  is  no  positive  evidence  of  a  present  utilization  of 
the  water  in  the  Merritt/Posey  Aquifer"  is’ver'/  misleading.  There 
are  many  wells  screened  in  the  Merritt/Pcsey  Aq’uifer  in  toe  Oaklar.d 
Bayshore  .Area.  Table  3-2  in  tne  GWMP  shews  recorded  well  yields  for 
seme  of  these.  Lack  of  detailed  information  concerning  yielh  ar.c 
use  of  other  Merritt/Pcsey  wells  should  not  be  censtru^  as 
"nonuse".  In  addition,  depiction  of  wells  with  no  recorded  well 
yields  as  "0"  gallon  per  minute  of  recorded  well  yield  on  both 
Table  3-2  ar,d  Plate  1  is  not  necessarily  correct.  'Where  there  is  no 
record  for  the  well.'"  listed  in  the  tables,  the  taoles  should  clearly 
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indicate  "No  record",  or  'No  data".  Table  3-2  of  tn.e  Z'.-:y?  sr.c  .lc 
also  be  checked  for  accuracy  against  Table  1  of  DWR's  15-2  reocri. 
There  appear  to  be  inconsistencies  between  well  nurnoers  an.d  osace. 

The  Summary  ignores  the  beneficial  use  issues  associated  w:-_-.  tn.e 
Alameda  Formation.  Many  private  wells  produce  water  from  -_n.e 
Alameda  Formation.  Some  wells  draw  from  both.  t.he  Merr  itt ' ?csc-y  and 
the  -Alameda  Formations.  Thus,  unless  hydraulic  isolation  oa.n  be 
demonstrated,  the  impacts  on  the  beneficial  uses  of  the  Alameca 
Formation  must  also  be  considered. 

In  addition,  the  Summary  states  that  "if  fufure  demand  on  tn.e 
aquifer  were  to  arise,  the  water  supply  could  be  e.xpected  to  ce 
undependable  and  of  questionable  quality".  Again,  th.is  statement  is 
unsupported  by  data  in  the  documents. 

These  inconsistencies  and  misi.nterpretaticns  of  Regional  Beard 
concerns  have  led  to  a  misdirected  emp.nasis  in  the  TW.M?.  T.he  areve 
mentioned  c.hanges  should  be  made  to  toe  cccunents.  in  addioicn,  toe 
Scope  of  Ser/ices  referred  to  cn  paces  1  and  2  of  toe  SNMP  s.hculc  oe 
submitted  to  the  Regional  a.nd  State  Boards  for  pcm.pieteness  ano 
review. 

3.  To  eval'uate  potential  i.mpacts  of  dredgi.ng,  the  geolcgi/  a.hd  .tydrocecloc'/ 
of  the  region  needed  to  be  defined.  Page  2  of  the  GWMP  states  that 
certain  tasks  were  required  of  the  consultar.t  by  the  ACF..  The  consultant 
was  to  a)  perform  a  "literature  search  for  all  available  subsurface  and 
stratigraphic  data  pertinent  to  the  groundwater  resources  of  the  area" 
and  b)  "identify  and  evaluate  any  possible  areas  or  sources  for 
hydrologic  continuity  between  aquifer s...ar.G  to  describe  any  expected 
impacts  to  them  as  a  result  of  charx.ei  deepeni.hg". 

The  consultant  appears  to  .have  done  a  very  good  job  of  collecting 
pertinent  geologic  information  in  the  study  area.  However,  correlation 
of  this  geologic  information  appears  to  be  sc.hematio  only,  as  or.  Plate 
VII  of  the  Appendix.  Detailed  geologic  cross  sections  are  necessary  to 
evaluate  potential  stratigraphic  intercorx.ection  ar.d  oecmetry.  .Available 
information  should  be  used  to  redraft  specific  cross  sections  of  tne 
dredged  areas  and  regions  of  proposed  ground  water  monitoring. 

Individual  data  points  should  be  noted  cn  the  cross  sections.  .Ajreas  of 
particular  interest  underlying  the  proposed  oharr.el  deebenir.o  sites 
should  be  particularly  detailed. 

T.he  available  information,  as  presented,  does  .not  appear  to  adec’^ately 
address  potential  i.nterconr.ecticn  between  the  Merritt/Pcsey  aquifer  ar.d 
the  Alameda  Formation.  For  complete  impact  analysis,  this  octentoal  -ust 
be  evaluated. 

C.  In  performing  a  hydrcgeclogic  assessment  of  potential  saline  intrusion, 
the  consultarits  found  the  following  data  limitations:  1)  the  oeemetry  of 
the  aquifer  is  only  roughly  approximated;  2)  no  regional  syrcotio  data  are 
available  for  hydraulic  .head  calculations;  3)  chloride  icn  distribuoicn 
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has  snly  been  sporadically  measured;  and  4)  aquifer  parameters  have  not 
been  determined.  This  led  them  to  state  "In  order  to  fully  carry  out  th.e 
tasks,  such  as  the  evaluation  of  the  probability  of  future  impacts  and  t-he 
development  of  a  monitoring  program...it  is  proposed  that  each  of  the 
necessary  data  items  be  collected  as  part  of  the  monitoring  program". 

A  phased  approach  to  data  collection  seems  prudent.  Limitations  on  water 
quality  data,  aquifer  parameters  and  hydraulic  gradient  data  have 
resulted  in  crude  estimations  of  the  saline  interface.  These  estimates 
may  be  substantially  in  error. 

Before  a  ground  water  monitoring  scheme  can  be  formalized,  a  technical 
rationale  for  well  placement  should  be  .developed.  The  Ghyben-Herzberg 
equation  used  to  approximate  the  saline  interface  assumes  isotropic, 
homogeneous  conditions,  where  seaward  freshwater  flow,  permeability,  and 
aquifer  thic.kness  (saturated  thickness)  are  known.  While  such 
assumptions  may  crudely  approximate  conditions,  additional  data  are 
necessary  to  prove  the  validity  of  such  assumptions  and  conclusions. 

Approximate  grcuna  water  gradients  were  estimated  from  scattered  data 
taken  over  30  years,  regardless  of  year,  season,  or  tidal  cycle.  Some  of 
these  approximations  are  in  apparent  disagreement  when  compared  to  actual 
data  presented  for  individual  sites,  such  as  Site  469,  in  tne  Appendix. 
There,  values  ranging  from  -12.1  to  -18.4  feet  Mean  Lower  IjCW  Water 
(MLLW)  rave  been  recorded  for  water  level  elevation.  Plate  VI I I  of  tne 
Appendi:<  indicates  the  values  should  be  greater  than  *4-ioot  Mtl,W, 

Table  2-6  of  tne  Appendix  shows  that  Site  472  is  affected  by  a  tidal 
range  of  up  to  15.6  feet.  Thus,  use  of  this  "ncntemporal",  i.e., 
.nonsynoptic,  data  in  sali.ne  front  determination  is  highly  questionable. 

T.he  calculations  used  to  determine  that  the  sali.ne  front  apprcxi.mates  the 
"ncntemporal"  ♦•4-foot  MLLW  contour  are  not  clear.  The  GWMP  states  that 
"it  is  possible  to  use  bhe  approximate  ground  water  gradients  along  with 
regional  aquifer  hydraulic  conductivity  data.. .and  aquifer  thic.kness 
data.. .to  predict  that  the  toe  of  t.he  salt  water/fresh  water  wedge  will 
possibly  lie  in  the  zone  between  mean  sea  level  ar.d  the  approximate  *4- 
foct  Mliw  groundwater  elevation  contour"  (page  20  and  21).  The  document 
does  not  show  .how  this  "prediction"  was  arrived  at.  No  calculations  are 
shown.  The  GWMP  goes  on  to  state,  however,  that  "wit-hout  specific 
hydraulic  head  distribution  data  and  chloride  ion  concentration  data  the 
approximate  location  of  the  Ghyben-Herzberg  li.ne  cannot  be  determined 
within  this  zone". 

Exami.nation  of  Plate  2  of  hhe  GWMP,  indicates  that  the  ♦4-foot  MLLW 
contour  is  not  a  consistent  distance  from  the  shoreline,  yet  the  solution 
of  the  equation  on  page  20  yields  a  fixed  "L",  which  is  the  distance  of 
the  salt  water  wedge  toe  from  the  seaward  salt  water  interface  at  the 
coastline.  It  is  not  clear  how  the  +4-foct  MLLW  contour  can  be  depicted 
as  the  inlarid  extent  of  the  saline  wedge  in  this  situation. 
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This  issue  becomes  of  great  importance  in  the  review  of  the  proposed 
ground  water  monitoring  plan.  The  predicted  +4-foot  MLLW  contour  is  used 
to  determine  the  location  of  the  proposed  monitoring  well  system.  The 
proposed  well  cluster  cross  sections  are  to  begin  near  the  shoreline  and 
progress  inland  to  the  approximate  location  of  the  +4-foot  MLLW  contour. 

In  light  of  the  uncertainties  associated  with  the  location  of  this  contour 
and  its  questionable  relation  to  the  saline  front,  it  would  seem  prudent 
■  to  define  the  saline  intruded  area  more  accurately  before  drilling  the 
monitoring  wells.  The  ACE  should  explore  the  possibilities  of  locating 
recorded  wells  and  performing  chloride  analysis  on  them  or  using 
geophysical  methods  to  locate  the  inland  extent  of  intrusion. 

D.  The  rationale  for  the  monitoring  well  and  pump  test  well  locations  is 
not  clear.  The  position  of  the  pump  test  well,  monitoring  cross  sections 
and  individual  clusters  should  be  discussed  in  terms  of  usability  for 
future  modelling  efforts  and  im.pact  analysis.  Without  this  kind  of 
analysis,  it  is  not  possible  to  evaluate  potential  effectiveness  of  this 
system. 

E.  It  is  recommended  that  drilling  and  well  construction  procedures 
utilize:  a)  geophysics  to  determine  saline  depth;  b)  a  larger  t-han  3- 
inch  inside  diameter  auger  to  ensure  adequate  filter  pack  placement 
around  2-inch  diameter  wells;  c)  continuous  lithologic  sampling  or  a 
minimum  sampling  interval  of  every  5  feet  and  change  in  lithology;  d)  the 
Unified  Solid  Classif loaticn  System  for  lithologic  descriptions, 
performed  under  the  direct  supervision  of  a  Registered  Geologist;  e) 
accepted  filter  pack  and  slot  size  determinations  based  on  individual 
lithologic  'units  to  be  screened  instead  of  usinc  a  standardized  selection 
for  all  formation  materials;  f)  tremie  techniiques  for  placement  of 
bentonitie  pellets  and  filter  pack  materials;  and  g)  t.he  initial 
lithclcgic  log  for  ail  wells  in  a  cTuster  only  if  wells  are  sufficiently 
close  toget.her,  QA/QC  sampling  indicates  lithologies  of  first  boring  are 
applicable,  and  sampling  of  individual  screened  intervals  occurs. 

F.  The  well  survey  following  well  completion  should  include  elevations  in 
bct.h  mean  sea  level  (MSL)  datum  and  MLLW  datum  so  that  existing  boring 
logs  and  developed  information  can  be  correlated  with  e.xisting  data  that 
are  referenced  to  either  MLLW  or  MSL. 

G.  The  sealing  method  for  the  proposed  pump  test  well  is  unclear.  How  is 
the  well  to  be  constructed  from  the  surface  to  the  top  of  the  bentonite 
seal?  It  will  be  necessary  to  ensure  that  the  pump  test  well  dees  not 
act  as  a  conduit  for  shallow  ground  water  to  the  screened  zone. 
Abandonment  of  pumping  well(s)  and  observations  wells  should  be  performed 
using  Alameda  County  well  abandonment  standaros. 

H.  Well  development  logs  should  be  submitted  for  all  wells  used  in  the 
sampling  program.  Information  on  the  well  development  logs  should 
include  well  number,  date,  method  of  development,  volume  of  material 
removed,  method  of  disposal,  clarity  (in  N.T.U.'s)  of  water  with  volume 
pumped,  and  rate  of  pumping.  Water  Well  Drillers'  Reports  should  be 
submitted  to  DWR, 
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I.  In  addition  to  the  proposed  pump  test,  the  ACE  should  consider  tr.e  use 
additional  pump  tests  and/or  slug  tests  in  other  wells  to  provide  a 
larger  area  evaluation  of  aquifer  characteristics.  The  regional 
applicability  of  a  single  pumped  well  test  may  be  limited. 

J.  Ground  water  mcnitoring  protocol  should  include  t-he  use  of  a  fccttom 
emptying  device  if  a  bailer  is  used.  Teflon  bailers  are  recommenced. 
Purging  records  should  be  submitted  with  ground  water  quality  resu.ns 
verify  that  field  indicator  parameters  have  stabilized. 

3E'.0Y:lhall 
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EXECUTIVE  SUMMARY 


The  Uni'ed  States  Department  of  tne  Army,  San  Francisco  Disnriot, 
Corps  of  Engineers,  in  conjunction  witn  tne  Port  of  Oakland  ana 
the  United  States  Navy,  are  planning  for  the  improvement  of  tne 
harbor  channels  of  the  Oakland  Inner,  Cuter,  and  Middle  Harbors, 
the  Alameda  Naval  Ship  Channel,  and  tne  berthing  areas  along  tne 
channels.  The  issue  of  groundwater  quality  degradation  within 
the  existing  aquifers  of  the  area  as  a  result  of  channel 
improvements  was  raised  by  the  California  Regional  V/ater  Quality 
Control  Board,  San  Francisco  Bay  Region  (RWQCB).  In  order  to 
address  tne  issues  raised  by  the  RWQCB,  tne  Corps  of  Engineers 
nave  issued  contract  DACWC7-86-D-00C7  to  conduct  a  groundwater 
study  of  an  area  consisting  of  the  Oakland  Inner  and  Oakland 
Cuter  Harbors,  West  Oakland,  and  Alameda  Island,  locatea  along 
tne  east  side  of  San  Francisco  Bay.  at  tne  cities  of  Oakland  and 
Alameda,  Aiameca  County.  California.  This  geographic  area  is 
herein  defined  as  the  Oakland  Baysnore  Area. 

Two  separate  aquifers  are  identified  in  the  Oakland  Bayshore 
Area:  tne  Merritt/Posey  Aquifer  consisting  of  tne  Shallow  Merritt 
sands  and  Posey  sands  that  are  considered  to  represent  a  single 
hydrostrati  graphic  unit  based  upon  reviewed  borehole  data  in  this 
study;  and  the  less  formally  defined  "Alameda  Aquifer"  consisting 
of  tne  underlying  Alameda  Formation  comprised  of  upwards  of  SCO 
feet  or  more  of  alternating  sands,  silts,  and  clays.  The  San 
Antonio  Aquitard  consisting  of  the  Antonio  Formation  and  a  tnin, 
upper,  clay  ricn  portion  of  the  Alameda  Formation  separates  tne 
above  defined  aquifers.  The  Merritt/ Posey  Aquifer  is  the  sucject 
of  this  investigation  and  has  been  characterized  as  thoroughly  as 
available  data  permits.  The  aquifer  characterization  is  provioeo 
in  tne  Hydrogeologic  Appendix. 

Based  on  available  information  a  hydraulic  assessment  was 
conducted  of  the  Mer r it t/ Posey  Aquifer  relative  to  tne  issues 
raised  by  the  RWQCB.  The  issues  raised  and  a  summary  of  tne 
response  follows. 

a.  An  increase  in  the  depth  of  saline  water  due  to 
deepening  the  r.arbor  cnannels. 

Increasing  Bay  water  depth  along  the  cnannels  will  not  result  in 
an  increase  in  the  salt  water  hydraulic  head  entering  into  the 
calculations  of  the  position  of  the  salt  water/fresh  water 
interface  or  of  otner  aspects  of  salt  water  intrusion. 


V 


b.  An  increase  in  area  of  exposed  aquifers  cue  to  oerini.-.g 
area  and  harbor  channel  deepening  and  wicening,  and 
turning  basin  construction. 

The  Merritt/Posey  AquiTer  is  already  exposed  below  sea  level 
throughout  more  than  half  of  the  channel  improvement  area,  as 
well  as  elsewhere  in  the  study  area.  The  project  will  increase 
channel  floor  exposures  percent.  Increased  aquifer  area 

exposure  affects  the  time  interval  over  which  aquifer  response  to 
changes  can  be  expectea  but  does  not  induce  salt  water  intrusion. 
Further,  it  was  emphasized  that  numeric  groundwater  modeling  of 
the  Oakland  Bayshore  Area  is  necessary  to  quantify  this 
relatively  complex  aspect. 

c.  An  increase  in  de.mand  for  water  from  the  aquifers 
either  by  larger  pumps,  more  pumps,  increased  pumping 
time,  cr  a  combination  of  the  three. 

There  is  no  positive  evidence  of  a  present  utilization  of  tne 
water  in  the  Merritt/ Posey  Aquifer.  If  a  future  demand  on  the 
aquifer  were  to  arise,  the  water  supply  could  be  expected  to  be 
undependable  and  of  questionable  quality.  Furthermore,  a  future 
utilization  of  the  Merritt/ Posey  Aquifer  can  be  expected  to 
induce  or  enhance  salt  water  intrusion  even  if  tne  current  state 
of  tne  Channel  floors  remains  unalterec. 

A  groundwater  monitoring  program  is  presented  that  is  capable  of 
addressing  the  issues  raised  by  the  RWCC3.  The  monitoring 
program  is  designed  to  allow  collection  of  sufficient  groundwater 
data  to  permit  determination  of  the  present  aquifer  conditions 
along  the  shoreline,  to  allow  determination  of  the  impacts  of  the 
proposed  channel  improvements  using  groundwater  modeling 
techniques,  and  to  allow  an  interactive  assessment  of  the 
monitoring  program  during  its  implementation,  thereby  permitting 
the  ongoing  monitoring  program  to  be  improved  as  it  develops. 
Finally,  the  monitoring  program  will  allow  an  assessment  of 
additional  data  collection  and  monitoring  needs  that  may  be 
necessary  for  predictive  groundwater  impact  modeling  of  future 
development  of  the  Mer riot/ Posey  Aquifer  in  the  OaKland  Bayshore 
Area . 

It  is  important  to  note  that  completion  of  the  channel 
improvements  proposed  by  the  United  States  Army,  Corps  of 
Engineers  will  not  in  itself  cause  a  degradation  of  the 
groundwater  resource  of  the  Merritt/ Posey  Aquifer.  Potential 
future  developers  of  the  groundwater  resource  of  the  Merritt/ 
Posey  Aquifer  may  increase  salt  water  intrusion  and  will  need  to 
consider  these  effects  in  their  development  plans,  regardless  of 
whether  or  not  the  channels  are  improved.  The  benefits  of 
implementation  of  the  monitoring  program  must  be  considered 
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ative  to  the  benefits  of  the  channel  i.Tiprovement  project  and 
e.itial  oenefits  of  groundwater  deveicpmenu . 
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department  of  the  army 

SAN  FRANCISCO  DISTRICT.  CORPS  OF  ENGINEERS 
211  MAIN  STREET 

SAN  FRANCISCO.  CACIPORNIA  94105  -  1905 

March  3,  1938 


Environmental  Branch 


Mr.  Alan  Pendleton 
Executive  Director 
San  Francisco  Bay  Conservation 

and  Development  Ccinmission 
30  Van  Ness  Avenue 
San  Francisco,  CA  94102 

SUBJECT:  Request  for  Concurrence  with  Consistency  Determination  on 

the  Oakland  Harbor  Deep-Draft  Navigation  Inprovements 
Project  (BCDC  Consisterx:y  Determination  No.  CN  12-87) 

Dear  Mr.  Pendleton: 

Pursuant  to  Section  930.34  of  the  National  Oceanic  and 
Atmospheric  Administration  (NQAA)  Federcil  Consistency  Regulation  (15 
CFR  930  et.  sea. 1  the  Corps  of  Engineers,  San  Francisco  District  has 
determined  that  the  proposed  Oakland  Harbor  Deep-Draft  Navigation 
Improvements  Project  is  consistent  to  the  '*maximum  extent 
practicable"  with  the  San  Francisco  Bay  Plan  (Enclosure) .  The 
enclosed  Consistency  Determination  addresses  the  Federal  plan  of 
improvement  for  both  the  Oakland  cuter  and  Inner  Harbors  in  order  to 
permit  safe  and  more  efficient  navigation  of  deep-draft  cxsntainer 
vessels.  The  Oakland  Harbor  Deep-Draft  Navigation  Irtprovements 
Project  was  authorized  by  the  Water  Resources  Development  Act  of 
1986,  99th  Congress,  2nd  Session,  PIS9-662. 

Based  on  conversations  between  Ms.  Joan  Lunstran  and  Mr.  Roger 
Golden  of  our  respective  staffs,  the  Corps  will  submit  to  BCDC,  under 
separate  oover,  a  request  to  amend  Consistency  Determination  No.  CN 
13-85  in  order  to  provide  for  the  annual  maintenance  dredging 
quantities  following  the  navigation  inprovements  to  the  Cakland 
Harbor  Channels. 

BCDC  concurrence  with  Consistency  Determination  No.  CN  12-87  is 
respectfully  requested  pursuant  to  15  CFTl  930.41  of  the  NQAA  Federal 
Consistency  Regulations. 

If  you  have  any  questions  or  require  additional  information, 
please  contact  Mr.  Golden  at  (415)  974-0444. 


Enclosure 
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The  U.S.  Army  Corps  Of  Engineers,  Sam  Framcisco  District 
Consistency  Determination  On  The 
Oakland  Harbor  Deep-Drcift  Navigation  Improvements  Project 
(BCDC  Consistency  Determination  No.  CN  12-87) 


This  Consistency  Determination  has  been  prepared  in  compliance 
with  the  Coastal  Zone  Management  Act  of  1972,  Section  307  (Title  16, 
U.S.C.  Section  1456(c),  which  states  that  Federail  actions  must  be 
ccnsistent  with  State  coastail  mamagement  programs  to  the  maiximum 
extent  practicable.  Sections  of  the  approved  San  Framcificn  Ray  plan, 
the  program  managing  this  area  under  the  Statte  of  CaiLifomia  Coastad 
Management  Program,  applicaible  to  the  Oaiklamd  Harbor  Deep-Draift 
Navigation  Improvements  Project  are  Bav  Plan  policies  on  Fish  amd 
Wildlife;  Water  Pollution;  Dredging;  and  Ports. 

Project  Description  (Reference  Exhibits  A,  B,  C,and  D) 

The  specific  improvements  to  be  undertaken  within  BCDC's 
jurisdiction  include  the  following; 

The  Port  of  0a3cland  consists  of  an  Outer  Harbor,  a  Middle  Haurbor, 
and  an  Inner  Harbor.  The  entrance  channel  to  the  Outer,  Middle,  and 
Inner  Harbors  is  known  as  the  Bar  Channel. 

Oaikland  Outer  Hairbor  includes  the  Oaikland  Baur  Channel,  am  Outer 
Harbor  Entrance  Channel,  an  Outer  Hairbor  Turning  Basin  Reach,  and  the 
North  End  Reach.  The  proposed  plan  of  improvement  for  Oaikland  Outer 
Harbor  is  to  deepen  the  existing  3.4  mile  Outer  Harbor  Chainnel  from 
35  feet  below  mean  lower  low  water  (MLLW)  to  42  feet  below  MLLW,  and 
to  relocate,  deepen,  and  enlarge  the  turning  basin. 

Oakland  Inner  Hairbor  is  8.5  miles  long  and  includes  an  Inner 
Hauhor  Entrance  Reach,  an  Inner  Harbor  Reach,  the  Brooklyn  Basin 
RecKh,  Pau:k  Street  Reach  and  a  Tidail  Canal  that  connects  with  San 
Leandro  Bay  at  Project  Mile  8.5.  The  proposed  plan  of  improvement 
for  Oakland  Inner  Haurbor  is  to  deepen  approximately  4  miles  of 
channel  between  the  Entrance  Channel  Reach  amd  the  Clay  Street  Pier 
from  35  feet  below  MLLW  to  42  feet  below  MLLW.  Also,  the  channel 
will  be  widened  at  the  Inner  Haurbor  Entrance,  at  Project  Mile  3  of 
the  Inner  Harbor  Chainnel,  and  at  the  upper  project  terminus.  In 
addition,  a  turning  basin  will  be  constructed. 

An  estimated  7.0  min  ion  cubic  yards  (cys.)  of  material  will  be 
dredged  from  the  Oadcland  Harbor  Deep-Draft  Navigation  Improvements 
Project.  Of  the  estimated  7.0  million  cys.  of  required  dredging,  the 
Federal  portion  of  the  project  is  estimated  at  6.5  minion  cys.  and 
the  ncn- Federal  local  sponsor  (i.e.  the  Port  of  Oadcland)  portion  is 
eatimatPri  art:  0.5  million  cys.  The  estimated  7.0  million  cys.  of  "new 
work"  dredged  materiad  will  be  disposed  at  a  U.S.  Environmental 
Prctection  Agency  (EPA)  /  U.S.  Army  Corps  of  Engineers  approved 
open-water  ocean  site  locattod  outside  the  jurisdiction  of  BCDC  amd 
the  California  Coastal  Commission.  Annual  maintenamce  dredging 
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quantities  following  the  navigation  improvements  to  Oadcland  Harbor 
are  estimated  to  be  600,000  cubic  yards.  The  currmt  BCDC  Letter  of 
Agreement  for  consistency  Determination  Ko.  13-85  (issued  March  6, 
1986,  as  amended  through  September  15,  1987)  reflects  an  Oakland 
Harbor  annu2LL  maintenance  dredging  quantity  of  500,000  cubic  yards. 
By  separate  transmittal,  the  Corps  will  request  Consistency 
Determination  No.  13-85  be  amended  to  reflect  the  estimated  amnual 
mauntencince  dredging  quantity  increase  cf  100,000  cubic  yards. 

Of  the  estimated  total  7.0  million  cys.  of  required  dredging 
which  is  scheduled  to  start  in  May  1988  and  take  approximately  13 
months  to  complete,  an  initial  estimated  0.5  million  cys.  of  dredging 
in  the  Inner  Harbor  is  proposed  to  be  completed  by  June  4,  1988  in 
order  to  provide  a  safe  navigable  chauinel  for  the  first  arrivad.  of 
the  new  generation  container  ship.  The  initial  estimated  0.5  million 
cys.  of  dredging  represents  an  Inner  Harbor  channel  deepening  from 
-35  feet  MLLW  to  -38  feet  MLLW,  as  shown  in  Exhibit  C.  (It  is  noted 
that  the  Port  of  Oakland  has  submitted  a  permit  application  to  BCDC 
for  the  dredging  of  560,000  cys.  of  material  from  the  Inner  H2u:bor. 
The  Port's  BCDC  application  and  the  Corps's  proposed  initial 
estimated  0.5  million  cys.  of  Inner  Heurbor  dredging  are  the  saune 
proposaL  The  Corps  understands  that  the  Port  has  submitted  the 
application  to  BCDC  in  order  to  better  ensure  project  construt — ion 
approval  in  the  time  frame  necessary  for  implementation  of  a  -38  foot 
MLLW  channel  to  accommodate  the  new  generation  container  vessel 
scheduled  arrival  of  June  8,  1988.) 

Project  Need  And  Purpose 

The  Port  of  Oaklaind  is  a  complete  transportation/distribution 
center  with  access  to  modem  marine  terminals  specializing  in 
ccntainerized  shipments.  This  world  class  port  is  the  largest  on  Sam 
Francisco  Bay  amd  one  of  the  laurgest  container  ports  on  the  west 
coast.  An  estimated  30  ships  per  day  currently  travel  inbound  amd 
outbound  from  the  Port  of  Oakland,  with  one  ship  passing  through  the 
entrance  channel  an  every  1.75  hours  on  average. 

The  Oaikland  Haubor  channels  are  no  longer  adequaite  to  efficiently 
amd  cost  effectively  accommodate  modern  deep-draft  vessels. 
Deepening  of  the  Oadcland  Harbor  is  necessary  to  accommodate  the 
aucxival  of  the  new  generation,  deep-draft  ccntadner  vessels  scheduled 
to  aurtive  at  the  Port  of  Oadcland  in  June  1988.  Deep-draft  container 
vessels  built  in  the  1970s  ranged  in  the  700  foot  length  with  a  dradt 
cf  33  feet.  New  container  vessels  range  up  to  1,050  feet  in  length 
with  a  draft  of  38  feet.  The  current  authorized  OaUcland  Harbor 
channel  depths  are  -35  feet  MLLW. 

Currently,  problems  encountered  by  ship  pilots  are;  that  inbound 
vessels  operating  during  strong  ebb  tides  risk  grounding  in  the 
shallow  water  off  the  Seventh  Street  TerminaLl;  amd  lack  of  adequate 
channel  width  at  the  Outer  Ha*xbor  Entrance  Channel  increases  the  risk 
cf  a  vessel  in  transit  colliding  with  berthed  ships  at  the  Seventh 
Street  Terminal  or  creating  a  wake  or  surge  which  could  damage 
berthed  ships  or  break  mooring  lines.  The  Oakland  Haubor  Deep-Dratft 
Navigation  Improvements  Project  will:  improve  navigational  safety  and 
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efficiency  of  container  vessel  movement  in  the  haurbor  channels; 
reduce  the  potential  for  vessel  collisions  and  groundings;  and 
eliminate  vessel  tidal  delays. 


Project  Details 

1.  Dredging.  Dredging  am  estimated  total  7.0  million  cys.  from 
the  Oakland  Hau±ior  is  based  on  chamnel  configurations  which  were 
optimized  through  navigation  stmulaticn .  study.  Ccnditions  modeled  in 
the  simulation  study  included  vessel  size  and  mameuveraibility,  winds, 
waives,  currents,  bottom  and  bank  conditions,  visibility  amd  mode  of 
operaticn.  The  purpose  cf  the  simulation  study  was  to  provide  the 
minimum  channel  dimensions  required  for  saife  amd  efficient  ship 
tramsit.  Approximately  3.4  miles  of  the  Outer  Harbor  will  be 
deepened  amd  the  turning  basin  will  be  relocated,  aeepened,  and 
enlarged.  Approximately  4  miles  of  the  Inner  Harbor  chamnel  will  be 
deepened,  the  entrance  channel  wid^ed,  a  1,200  foot  diameter  turning 
basin  between  Schnitzer  Steel  Products  Company  amd  the  Alameda 
Gateway  Properties  will  be  dredged,  and  a  1,000  foot  radius 
fan-shaped  area  adjacent  to  the  eastern  end  of  the  Chaurles  P.  Howatrd 
Terminal  will  be  dredged.  The  dredging  will  terminate  approximately 
550  feet  west  of  the  Webster  Street  tube.  The  most  likely  method  of 
dredging  is  by  clamshell  with  tug/bauge  transport  of  the  dredged 
materiaH  to  an  EPA/Corps  approved  ocean  disposal  site. 

2.  Dredged  Materi^^i  s<»iiTrwj.pt;  The  Corps  has  conducted  the 

appropriate  sediment  sampling  and  testing  (physical,  chemical,  and 
biological)  cf  the  materia],  to  be  dredged  from  the  Oakland  Outer  amd 
Inner  Harbor  chamnels  and  disposed  at  am  EPA/Cotps  approved  oceam 

The  sediment  testing  protncrd  and  test  results  as  rontaiined  in 
reference  item  A.  was  provided  to  the  Sam  Framcisco  Bay  Regionad 
Wafer  Quality  Central  Board  (RWQCB)  in  September  1987.  Following 
sxibmittad  of  the  sediment  test  results  to  the  RWQCB,  the  RWQCB 
requested  the  industrial  areas  such  as  Schnitzer  Steel  and  the  former 
Todd  Shipyaunds  adjacart  to  the  navigaficn  project  be  investigated  for 
potential  toxic  chemicals.  Due  to  concerns  related  to  possible 
contamination  from  land  bamed  activities  at  the  Schnitzer  Steel 
Company  and  at  the  former  Todd  Shipyamds,  the  Corps,  in  cooperation 
wivli  the  Port  of  Oadcland,  collected  sediment  samples  for  testing. 
The  results  cf  this  additicnal  sediment  testing  are  contadned  in  the 
•riakland  Harbor  Deep-Draft  Navigaficn  Improvements  Design  Memorandum 
Number  1  and  Final  Supplemait  To  The  Envircnmental  Impauih  Statement, 
Alameda  County,  California",  dated  March  1988  (reference  item  No. 
9).  With  irespect  to  dredging  material  from  the  Oakland  Harbor 
improvement  project,  sediment  tests  show  the  material  to  be  highly 
plastic  with  little  or  no  mixing  in  the  water  column.  Thus  no 
adverse  impacts  on  wafer  quadity  af  the  dredge  site  are  anticipated. 
Disposal  of  the  dredged  material  will  be  at  am  EPA/Corps  approved 
open  water  ocean  site  located  outside  State  waters. 

3-  The  Corps  has  been  coordinating  closely  with  the 

RWQCB,  Alameda  County  Flood  Control  and  Water  Censervation  District, 
and  the  Port  of  Oaklamd  to  achieve  an  acceptable  water  monitoring 
plan.  Reference  item  H.  describes  the  Corps'  proposed  ground  water 
mcrudborLr.g  plan  which  was  transmitted  to  the  RWQCB.  By  letter  dated 


MeoiXii  3,  1988  (reference  iteo  No.  10,  enclosed)  the  Executive  Officer 
cf  the  RWQCB  determined  the  Corps'  ground  water  mcnitoring  program  to 
be  adequate  and  acceptable. 

Consistency  With  The  Bay  Plaji 

The  proposed  navigation  improvements  to  the  Oakland  Harbor  aure 
consistent  to  the  maiximum  extent  practicable  with  the  following 
relevant  portions  of  the  San  Francisco  Ba^'  Plan. 

Ray  Plan  PnTirries  on  Fish  ;^nd  in  part,  State  that 

"The  benefits  of  fish  amd  wildlife  in  the  Bay  should  be 
insured  for  present  and  future  generations  of  CaLLifomians 
..."  and  "...  to  the  greatest  extent  feasible,  the  remaining 
marshes  and  mudflats  around  the  Bay,  the  remaining  water 
volume  and  surface  area  of  the  Bay,  and  adequate  fresh  water 
inflow  into  the  Bay  should  be  madntained."  The  proposed 
navigation  improvements  to  the  OaUcland  Haurbor  will  not 
affect  the  Bay's  marshes,  mudflats,  water  volume,  surface 
area,  and  fresh  water  inflow. 

Bay  Plan  Policies  on  Water  Pollution,  in  paurt,  state  that 
"Water  quality  in  all  peirts  of  the  Bay  should  be  maintained 
at  a  level  that  will  support  and  promote  the  beneficiail  uses 
of  the  Bay  as  identified  in  the  Regional  Water  Quality 
Control  Board's  Basin  Plan."  No  unacceptable  Bay  water 
column  impacts  would  occur  as  a  result  of  deepening  the 
Oakland  Harbor  channels. 

Rav  Plan  PoliHea  on  Dredging,  in  part,  state  that  "Dredging 
or  construction  work  should  not  be  permitted  that  might 
reasoncibly  be  expected  to  damage  an  underground  water 
reservoir..."  and  that  "To  prevent  sedimentation  resulting 
from  dredging  projects,  mud  from  future  dredging  should  be 
di^>osad  of  in  one  of  the  following  ways:  (a)  placement  on 
dry  land,  (b)  placement  as  fill  in  approved  fill  projects, 
(c)  barging  or  piping  to  suitable  disposal  sites  in  the 
ocean,  or  (d)  if  no  other  alternative  is  feasible,  dumping 
in  designated  parts  of  the  Bay  where  the  maximum  amount  will 
be  carried  out  the  Golden  Gate  on  ebb  tides...".  All 
proposals  for  deepening  Oalcland  Harbor  that  could  penetrate 
the  mud  "cover"  of  aquifers  have  been  reviewed  by  the 
Ragicnal  Weber  Quality  Control  Board  (RWQCB).  The  RWQCB  has 
approved  the  Corps'  proposed  ground  water  monitoring 
program.  The  dredged  material  from  the  Oeikland  Harbor 
improvement  project  will  be  barged  to  an  EPA/ Corps  approved 
ocean  disposal  site. 

Bay  Plan  Poljirrieci  on  Ports,  in  part,  state  that  "The  Seaport 
Plan  provides  for  expansion  and/or  redevelopment  of  port 
facilities  at  ...  Oaiclamd  ..."  emd  "Further  deepening  of 
ship  channel  [s]  [are]  needed  to  aooommodabe  expected  growth 
in  ship  size  and  improve  terminal  productivity  This 

is  the  purpose  of  the  Oakland  Harbor  Deep-Draft  Navigation 
Improvements  project. 


gmajaao: 

Based  cn  a  review  of  the  relevant  portions  of  the  Sam  Francisco 
Rav  Plan  and  on  the  information  contained  in  the  enclosed  list  of 
references,  the  proposed  Oakland  Harbor  Deep-Draft  Navigation 
Improvements  project  is  consistent  with  the  San  Francisco  Bay  Plan  to 
the  maximum  extent  practicable. 
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The  U.S.  Army  Corps  of  Engineers,  Sam  Framcisco  District 
Consistency  Determination  On  The 
Oadcland  Harbor  Deep-Draft  Navigation  Improvements  Project 
(BCDC  Consistency  Determination  No.  CN  12-87) 
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(BCDC)  letter  dated  October  19,  1987,  Subject:  Request  for 
Concurrence  with  Consistency  Determination  Proposed 
Navigation  Improvements,  Oakland  Harbor  (BCDC  Consistency 
Determination  No.  CN  12-87) 

3.  U.S.  Army  Corps  of  Eiigineers,  San  Framcisco  District  letter 
to  BCDC  dated  October  30,  1987 

4.  CaLLLfomia  Department  of  Fish  amd  Game  Memorandum  to  Mr. 
Gordcjn  Van  VLeck,  Secretaury  for  Resources,  dated  November  2, 
1987,  Subject:  Draft  Si:ipplement  to  the  Environmental  Impact 
Stabasent  (DEIS)  Oaikland  Inner  and  Outer  Harbor  Imprtjvemeants 
SCH  87081823 

5.  U.S.  Army  Corps  of  Engineers,  Sam  Francisco  District  letter 
to  Ms.  Linda  Martinez,  State  Lands  Commission,  dated 
December  3,  1987 

6.  BCDC  letter  dated  December  24,  1987,  Subject;  Corps  of 
Engineers  Proposed  Navigation  Improvements,  Oaiklamd  Harbor: 
BCDC  Consistency  Determination  No.  CN  12-87 

7.  U.S.  Army  Corps  of  Engineers,  San  Framcisco  District  letter 
to  Mr.  Roger  B.  James,  Cadifomia  RegionaLL  Water  Quadity 
Control  Board,  dated  Jamuary  21,  1988,  requesting  water 
quality  certification  for  the  dredging  of  the  Oadclamd  Outer 
and  Inner  Haudxsrs  and  disposail  of  the  dredged  material  at 
the  Alcatraz  site 

8.  U.S.  Army  Corps  of  Engineers,  San  Francisco  District, 
Proposed  Oakland  Groundwater  Monitoring  Plan,  Jamuary  1988 

9.  "Oakland  Harbor  Deep-Draft  Navigation  Improvements  Design 
Memorandum  Number  1  and  Final  Supplement  To  The 
Environmental  Impact  Statement,  Alameda  County,  California", 
dated  March,  1988 
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10.  California  Regional  Water  Quality  Control  Board  -  San 
Francisoo  Bay  Region  letter  dated  March  3,  1988,  Subject; 
Groundwater  Monitoring  Program  for  Monitoring  the  impact  of 
the  Oedcland  Inner  emd  Outer  H2uioors  Navigational  Improvement 
Project 
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EXHIBIT  A 
CH  12-87 
CORPS  OF  ENGINEERS 


OAKLAND  NAVIGATION  CHANNEL  IMPROVEMENT  PROJECT 
The  marine  terminal  facilities  of 
the  Port  of  Oakland  are  served  by 


SCAUC  «N  ftET 


Oakland  warhnr.  'Ova  preposed  plan  of  ioprovaneiit.  is  deepening 

harbor  frem  >35  feet  to  -42  feet  MUM  and  widening  the  south  side  of 
the  Bar  Channel  frem  800  feet  to  900  feet.  Ihe  apese  of  the  bend  between 
the  Bar  and  fhtranoe  Channels  will  be  ranoved  and  the  north  side  of  the 
channel  widened.  The  knoll  adjacait  to  the  end  of  the  Seventh  Streat 
CQoplex  is  proposed  for  renoval.  The  "dogleg"  at  the  northeastem  end  of 
the  Seventh  Street  'Tenninal  will  be  eliminated,  and  the  turning  basin  will 
be  relocated  and  enl^u:ged  by  widening  the  north  side  of  the  chaomel 
opposite  berths  32  and  33  (formerly  D  and  E)  in  the  Matson  Terminal  near 
F^ect  Mile  2.0.  At  Project  Mile  2.25,  apprcodmately  1,900  feet  of 
channel  will  be  widened  350  feet  to  accesnodate  the  existing  wharf.  In 
the  fined  4,600  feet  of  the  project,  the  berths  will  be  widened  to  125 
feet,  which  will  narrow  the  channel  to  a  width  which  varies  frm  850  to 
600  feet) . 

Oakland  Inner  Hartxar.  The  proposed  plan  of  inprovement  specifies  the 
deepening  of  the  Inner  Haulxsr  channel  fren  -35  feet  to  -42  feet  MUM 
between  the  attranoe  Channel  reach  and  the  Clay  Street  Pier,  a  distance  of 
approximately  4  miles.  The  proposed  pla.n  also  includes  widening  within 
the  Entrance  Channel  Reach  as  follows: 

The  northem  channel  boundary  will  be  moved  northward  to  coincide  with 
the  U.S.  Pierhead  and  Bulkhead  line  off  the  end  of  the  Seventh  Street 
Terminal,  and  then  taper  in  to  meet  the  existing  channel  limit  at 
appttsdmata  Project  Mile  1.0. 

The  southern  channel  boundary  will  be  shifted  south  by  200  feet  at  the 
turn  into  the  Ehtranoe  Reach,  and  by  150  feet  beyond  the  turn.  Eeist  of 
the  mouth  of  the  Middle  Harbor,  the  widened  cdiamel  will  taper  in  to  meet 
the  existing  channel  limit  at  approximate  Project  Mile  1.0. 

The  modifications  described  above  result  in  a  channel  width  of  1,180 
feet  off  the  southeast  comer  of  the  Seventh  Street  Terminal  which 
transitions  to  720  feet  at  approximately  Project  Mile  1.0.  The  channel 
then  gradually  narrows  to  a  miniTwim  width  of  435  feet  between  the  stone 
jetties  near  Project  Mile  1.6,  thoi  widas  to  460  feet,  and  flares  cut  to 
575  feet  at  the  beginning  of  the  channel  bend  opposite  the  i-AT-miTviiq  for 
the  Anarlcan  Presidents  Lines.  This  channel  bend  will  be  widened  to  a 
maximal  width  of  900  feet,  and  then  taper  to  600  feet  to  meet  the  existing 
width  of  the  chamal.  Additional  project  features  include  providing  a 
1,200  foot  diamster  turning  basin  between  the  Schnitzer  Steel  Products 
Oenpany  and  the  Alameda  Gateway  Properties,  and  providing  a  1,000  foot 
radius  fan-4hapsd  area  adjacent  to  the  eastern  end  of  the  Charles  P. 

Howard  Terminal.  The  project  reach  will  terminate  apprcximately  550  feet 
west  of  the  Mebster  Street  tube. 

The  existing  U.S.  Navy  Sanitary  Sewer  E^tport  Main,  a  16-inch  diameter 
cast  iron  pipe  located  under  the  Inner  Harbor  Channel  at  ^Dpreximate 
Project  Mile  2.5,  must  be  lowered  to  aocxiiiirjdate  the  proposed  channel 
irprovenents.  Dredging  of  the  ship  channel  necessitates  relocation  of  the 
existing  sewer  main  from  an  invert  elevation  of  -45  feet  MUM  to  a  depth 
approximately  12  feet  lower. 
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SAN  FRANCISCO  BAY  CONSERVATION  AND  DEVELOPMENT  COMMISSION 

THIRTY  VAN  NESS  AVENUE,  SUITE  :0n 
3AN  FRANCISCO,  CA  94102-0080 
’HONE,  4151  557  3680 
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Oepa  rr.Tient  of  che  Amy 

San  Francisco  Discricc,  Corps  of  Engineers 
Sli  Main  Screec 

San  Francisco,  California  94106-1903 


.'.TTE^'T I C t  1  i  i  ’  .  An'jsloni,  Chi‘^f 

Planning, -'Engineering  Division 

SCBJECT;  Proposed  Corps  of  Engineer's  Dredging  of 
OaKiand  Outer  and  Inner  Haroors 
; 3CDC  Consistencv  Determination  No.  CN  12-37! 


aentiemen ; 


This  IS  to  confirm  our  receipt  of  your  request  to  withdraw  the  Corps 
consistency  -determination  for  dredging  the  Oakland  Outer  and  Inner  Harbors 
fated  February  1,  1983.  You  indicate  that  the  Corps  anticipates  resuomitting 
a  consistency  determination  for  a  modified  project  by  March  10,  1983.  Please 
suomit  an  original  and  six  copies  of  your  complete  request  so  that  we  may 
circulate  the  information  as  required  for  a  28-day  review  period  to  federal 
and  state  reviewing  agencies.  Depending  upon  when  we  receive  tne  Corps 
request,  we  will  schedule  the  consistency  determination  for  Commission 
hearing  and  vote  on  our  first  free  agenda. 


9^ 

J^AN  L.  L’J 


yours, 

NDSTRCM 


Permit  Analyst 


J2L/mm 
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engineers  Piannir.g 


DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT.  CORPS  OF  ENGINEERS 
211  MAIN  STREET 

SAN  FRANCISCO.  CALIFORNIA  941  OS  -  1  SOS 


February  26,  1988 


Environmental  Branch 


Ms,  Joan  L.  Lundstrom 
Permit  Analyst 

San  Francisco  Bay  Conservation 
and  Development  Commission 
30  Van  Ness  Avenue,  Suite  2011 
San  Francisco,  Ca  94102-6080 

Dear  Ms.  Lundstrom: 

We  respectfully  request  that  you  v/ithdraw  our  Consistency 
Determination  No.  CN12-37  and  proposed  amendment  to  Consistency 
Determination  currently  scheduled  for  BCDC  hearing  on  March  3,  1988. 

As  you  are  aware,  the  Corps  is  in  the  process  of  modifying  the  Oakland 
Outer  Harbors  Deep-Draft  Navigation  Improvements  Project  to  reflect  ocean 
disposal  of  the  dredged  material. 

We  anticipate  re-submitting  a  Consistency  Determination  package  on  or 
before  March  10,  1988  in  order  to  be  scheduled  for  BCDC  hearing  on  April 
7,  1988  and  BCDC  vote  on  April  21,  1988. 

Thank  you  for  your  consideration  of  this  matter.  Any  question  should 
be  directed  to  Mr,  Roger  Golden  of  my  staff  at  (415)  974-0444. 

Sincerely, 


Wil liam  C.  Angeli 
Chief,  Planning/Engineering  Division 


STATt  OF  CALIFORNIA 


OEOffGE  DEUKMEJIAN.  Governor 


SAN  FRANCISCO  BAY  CONSERVATION  AND  DEVELOPMENT  COMMISSION 

THIRTY  VAN  NESS  AVENUE.  SUITE  ^011 
SAN  FRANCISCO,  CA  94102  6080 
RHONE;  i4l51  557  3686 


reoruary  4,  1983 


Colonel  Galen  H.  Yanigahara 
Cistrict  Engineer 
Cepartmenl:  of  the  Army 

Corps  of  Engineers,  San  Francisco  Disfric*: 

211  Mam  Street 

San  Francisco,  California  94105-1905 

SC3CECT:  3CDC  Consistencv  Determination  'lo.  CN  lE-iC,- 

Feaeral  Agency:  Department  of  tne  Army,  Corps  of  Engineers 
Tentatively  Set  for  Hearing  on  Marcn  3,  .933 


Dear  Colonel  Yaniganara: 

On  Feoruary  1,  1933,  we  received  tne  Corps  of  Engineer's  consistency 
ietermination  for  tne  proposed  deepening  of  tne  naviga‘‘.ion  channels  at  OaKland 
Outer  and  Onner  Haroors  and  disposal  of  tne  dredge  spoils  at  t.he  Alcatraz  dis- 
posa.  site  witn  predredging  of  0.'  million  cuoic  yards  of  Alcatraz  .materials 
to  an  ocean  disposal  site.  The  consistency  determination  nas  oeen  designated 
as  Consistency  Determination  ;Jo.  CN  12-30. 

We  are  soneduling  tne  matter  for  puolic  hearing  at  the  Commission 
meeting  of  March  3,  1988,  tne  first  meeting  that  would  allow  us  to  follow  our 
regular  puoli:  noticing  procedures.  The  Commission  vote  is  scheduled  for 
Marcn  1’,  1933.  However,  federal  regulations  require  that  tne  Commission  makie 
a  final  determination  on  a  consistency  determination  within  45  days  from 
receipt  of  tne  request,  wnich  would  oe  Marcn  Id,  1988.  3CDC  staff  therefore 
requests  tnat  the  Corps  of  Engineers  grant  a  15-day  extension  for  Commission 
review  of  tne  consistency  determination  as  provided  for  in  the  federal 
regulations  (15  CFR  Section  930.41(d)).  Please  respond  to  this  request  in 
writing. 

Your  staff  has  indicated  to  us  that  tne  proposed  project  may  change 
prior  to  Commission  action  on  tnis  request.  For  example,  tne  amount  of 
dredging  and  location  of  spoil  disposal  may  change.  The  Corps  must  submit  a 
new  consistency  determination  for  the  new  pro]ect  whi'ch  thoroughly  addresses 
the  consistency  of  its  proposed  progect  with  all  the  relevant  sections  of  the 
McAteer-Petris  Act  and  San  Francisco  3ay  Plan  policies.  The  new  project  would 


Colonel  Galen  H.  Yanigahara 
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then  be  reviewed,  paoli'  nohicea  sent,  and  a  new  Commission  hearing  and  vor 
scheduled.  The  45-day  review  period  for  the  new  project  would  oegin  wnen  t 
new  consistency  determination  and  supporting  information  is  received.  Shot 
you  have  any  questions  in  this  regard,  please  call. 

Very  truly  yours, 


Permit  Analyst 

CLC/  mm 

cc;  Roger  Golden,  Planning  and  Engineering  Givision,  Corps  of  Engineers 


CNDSTROM. 


DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  QISTRICT.  CORPS  OF  ENGINEERS 
Zil  MAIN  STREET 

SAN  FRANCISCO.  CALIFORNIA  941  OS  -  1  90S 

Febr'jary  1,  1933 


Enviromnental  Branch 


Mr.  Alan  Pendleton 
Executive  Director 
San  Francisco  Bay  Conservation 
and  Development  Commission 
30  Van  Ness  Avenue 
San  Francisco,  CA  94102 

SUBJECT:  Request  for:  1)  Concurrence  with  Consistency  Determination  on  the 
Oakland  Outer  and  Inner  Harbors  Deep-Draft  Navigation  Improvements 
(BCDC  Consistency  Determination  No.  CN  12-87) ;  and  2)  amendment  to 
Consistency  Determination  No.  CN  13-85  to  reflect  the  Oakland  Harbor 
Annual  .'•laintenance  Dredging  Requirement  of  600,000  Cubic  Yards 

Dear  Mr.  Pendleton: 

Pursuant  to  Section  930.34  of  the  National  Oceanic  and  Atmospheric 
.AiTiinistration  (NQAA)  Federal  Consistency  Regulations  (15  CFR  930  et  sea. )  ,  the 
U.S.  Army  Corps  of  Engineers,  San  Francisco  District  has  prepared  a  Consistency 
Determination  for  the  Congressionally  authorized  project  as  described  in  the 
"Draft  Oakland  Outer  and  Inner  Harbors  Deep-Draft  .Navigation  Iirprovements , 

Draft  Design  Memorandum  (GIW)  fJumber  1  and  Supplement  to  the  Environmental 
Impact  Statement  (SEIS) ,  Alameda  County,  California",  dated  September,  1987. 
This  document  was  provided  to  you  as  an  enclosure  to  our  September  23 ,  1987 
letter. 

The  Corps  has  determined  that  the  proposed  project  is  consistent  to  the 
"maximum  extent  practicable"  with  the  San  Francisco  Bav  Plan.  Please  refer  to 
paragraph  4.5  (page  33)  in  the  GEM,  Appendix  E  of  the  draft  SEIS.  Also,  please 
refer  to  the  additional  information  provided  in  our  October  30,  1987  letter  to 
Ms.  Lundstrom,  of  your  staff,  and  the  enclosed  information  which  responds  to 
your  December  24,  1987  letter  concerning  the  subject  project  Consistency 
Determination.  Your  staff  has  indicated  that  the  additional  information  which 
may  be  gathered  through  the  SETS  is  essential  to  BCDC  deliberations.  The 
inference  that  BCDC  concurrence  with  the  Corps'  Consistency  Determination  can 
not  occur  until  completion  of  the  Final  SEIS  implies  that  the  State  holds  final 
decision  (veto)  over  a  Congressionally  authorized  Federal  navigation  project. 

It  is  a  Corps  responsibility  to  decide  whether  or  not  the  Oakland  Harbor 
navigation  improvement  project  should  proceed.  This  additional  informaticn  is 
submitted  in  accordance  with  the  provisions  of  15  CFR  930.39  which  guides  re  Ln 
determining  the  appropriate  information  to  provide  BCDC  in  support  of  my 
Consistency  Determination. 


-z- 


Annual  maintenance  dredging  qu'intities  following  the  navigation 
improvements  to  the  Oakland  Outer  and  Inner  Harbor  channels  are  estimated  to  ce 
600,000  cubic  yards  (cys.) .  The  current  BCDC  Letter  of  Agreement  for 
Consistency  Determination  No.  13-85  (issued  on  March  6,  1986,  as  amended 
through  September  15,  1987)  reflects  an  Oakland  Harbor  annual  maintenance 
dredging  quantity  of  500,000  cys.  The  Corps  requests  that  Consistency 
Determination  No.  13-85,  Table  1,  rcw  4,  column  2,  be  amended  to  read  "600,000" 
cys. 


BCDC  concurrence  with  Consistency  Determination  No.  CN  12-87  and  BCDC 
amendment  to  Consistency  Determination  No.  13-85  is  requested  pursuant  to  15 
CFR  930.41  of  the  NQAA  Federal  Consistency  Regulations.  Questions  should  be 
directed  to  Mr.  Roger  Golden  of  ray  staff  (telephone  415-974-0444) . 


Enclos.xre 


Sincerely, 


// 


/ 


en  H.  -  Vatnagihara 
/  /Colonel,,  Qbrps  of  Engineers 
I  /  District-^Engineer 
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Additional  Infornation  To  Support 
The  U.S.  Army  Corps  of  Engineers,  San  Francisco  District 
Consistency  Determination  On  The  Oakland  CXiter  and  Inner  H£u±)ors 
De^  Draft  Navigation  Improvements 
(BCDC  Consistency  Determination  No.  CN  12-87) 

And 

Amendment  To  Consistency  Determination  No.  CN  13-85  For 
V  Annual  Mainterarce  Dredging  Of  600,000  Cubic  Yards  From 

The  Oakland  Ojter  and  Inner  Hartxsrs 


1.  References; 

a.  "Draft  Oakland  Outer  and  Inner  Harbors  Deep-Draft  Navigation 
Improvements,  Draft  Design  Memorandum  Number  1  eind  Supplement  to  the 
Environmental  Inpact  Statement,  Alameda  County,  California”,  dated 
S^Jtentoer,  1987  (previously  provided  to  BCDC  under  Corps  cover  letter 
dated  September  23,  1987) 

b.  San  Francisco  Bay  Conservation  and  Develcpinent  Canmission  (BCDC) 
letter  dated  October  19,  1987,  Subject:  Request  for  Concurrence  with 
Consistency  Determination  Prcpased  Navigation  Improvements,  Oakland 
Harbor  (BCDC  Consistency  Determination  No.  CN  12-87) 

c.  U.S.  Army  Corps  of  Engineers,  San  Francisco  District  letter  dated 
October  30,  1987 

d.  California  Department  of  Fish  and  Game  Memorandum  to  Mr.  Gordon  /an 
Vleck,  Secretary  for  Resources,  dated  November  2,  1987,  Subject:  Draft 
Supplement  to  the  Environmental  Impact  Statement  (PETS)  Oakland  Ltner 
and  (Xiter  Harbor  Inprovements  SCH  87081823,  enclosure  1 

e.  U.S,  Army  Corps  of  Engineers,  Sein  Francisco  District  letter  to  Ms. 
Linda  Martinez,  State  Lands  Commission,  dated  December  3,  1987, 
enclosure  2 

f.  BCDC  letter  dated  December  24,  1987,  Subject:  Corps  of  Engineers 
Proposed  Navigation  Improvements,  Oakland  Harbor:  BCDC  Consistency 
Determination  No.  CN  12-87 

g.  U.S.  Army  Corps  of  Engineers,  San  Francisco  District  letter  to  Mr. 
Roger  B.  James,  California  R/^ional  Water  Quality  Control  Board,  dated 
January  21,  1988,  requesting  water  quality  certification  for  the 
dredging  of  the  Oakland  cxiter  and  Imer  Harbors  and  disposcil  of  the 
dredged  raateriaLL  at  the  Alcatraz  site,  enclosure  3 

h.  U.S.  Array  Corps  of  Qigineers,  San  Francisco  District,  Proposed  Oaklaind 
Groundwater  Monitoring  Plan,  January  1988,  enclosure  4 


D- 


A±iitional  Information: 

The  following  additional  infontation  responds  to  the  topical  items  (in  the 
order  presented)  of  reference  item  l.e.  Iliis  additional  information  will  be 
included  in  the  forthoaning  (a  ccpy  of  which  will  be  distributed  to  BCDC)  Final 
SEIS  for  the  Oakland  Outer  and  Inner  Harbors  Deep-Draft  Navigation  Inprovements 
project. 

Toxics 

The  Corps  has  conducted  the  appropriate  sediment  sampling  and  testing 
(physiccil,  chemical,  and  biologiccil)  of  the  material  to  be  dredged  from  the 
OaJcland  Outer  and  Inner  HcU±or  Channels  and  disposed  at  the  Alcatraz  (SF-11) 
aquatic  site.  Ihis  sediment  testing  protocol  and  test  results  as  contained  in 
reference  l.a.  was  provided  to  the  San  Francisco  Bay  Regional  Water  Quality 
Control  Board  (K'^aCB)  in  S^Ttember  1987.  Following  submittal  of  the  sediment 
test  results  to  the  FWQCB,  the  RW2CB  requested  the  industrial  areas  such  as 
Schnitzer  Steel  and  the  former  Todd  Shipyards  adjacent  to  the  navigation 
project  be  investigated  for  potential  toxic  chemicals.  Due  to  the  concerns 
related  to  possible  contamination  from  land  based  activities  at  the  Schnitzer 
Steel  Conpany  and  at  the  former  Todd  Shipyzuds,  the  Corps,  in  cooperation  with 
the  Port  of  Oa]d.and,  collected  sediment  samples  which  are  currently  being 
tested  by  contract  laboratories.  Ihe  results  of  this  additional  sediment 
testing  are  expected  to  be  available  during  the  first  week  of  February  1988  and 
will  be  providi^  to  the  ra'*2CB.  On  January  21,  1988,  the  Corps  requested  -water 
quality  certification  from  the  IWQCB  (reference  l.f.) .  The  Corps  has  requested 
that  the  FSi^SCB  provide  certification  for  the  project  no  later  than  March  15, 
1988. 

Turbidity 

The  following  addresses  turbidity  effects  on  Bay  fisheries  from  disposal 
of  the  Oakland  CXiter  and  Inner  Harbor  dredged  material  at  the  Alcatraz  site. 

There  are  no  scientific  data  to  establish  a  cause  and  effect  relationship 
between  turbidity  associated  with  dredged  material  disposal  at  Alcatraz  and  the 
purported  decline  of  fisheries  in  San  Francisco  Bay.  Naturally  occurring 
levels  of  turbidity  and  suspended  sediment  often  exceed  levels  caused  by 
disposal  of  dredged  material  and  the  turbidity  or  suspended  sediment  load  in 
the  Bay  attributable  to  dredged  material  disposal  is  very  snail. 


The  Corps  of  Ehgineers  has  monitored  dredged  material  dispxjsal  operations 
at  the  Alcatraz  di.sposal  site  and  found  turbidity  to  be  localized  and  short 
term  in  duration.  Maximum  turbidity  in  dispos2Ll  plumes  was  exceeded  by 
naturally  occurring  levels  of  suspended  sediments  in  sane  shaLLlow  areas  of  San 
Francisco  Bay  by  several  magnitudes.  Also,  background  levels  of  siispended 
sediment  in  the  vicinity  of  the  disposal  site  cuie  controlled  by  tidal  stages 
and  not  by  the  rate  of  dredged  materi2Ll  disposal  nor  by  current  velocity  as 
would  be  expected  if  resuspension  of  sediment  contributed  significcintly  to 
increase  loceil  turbidity.  Sediment  laden  waters  fron  the  shallow  areas  of  the 
Bay  and  Delta  and  the  relatively  clear  coastal  waters  sweep  across  the  central 
Bay  with  each  cdiamge  of  the  tide.  San  Francisco  Bay's  enormous  tidcil  prism 
affects  the  turbidity  of  large  areas  of  the  Gulf  of  the  Farallones,  the  central 


Bay,  and  to  a  lesser  extent,  the  scuth  Bay  and  San  Pablo  Bay.  An  estimated  170 
million  cubic  yards  of  sediments  eure  suspended  annually  by  wind  generated  waves 
and  currents  in  the  shallcw  areas  of  the  Bay.  Sediment  suspended  in  San  Pablo 
Bay  on  a  typiccil  windy  sunroer  afternoon  can  be  transported  miles  to  the  ocean 
or  miles  upstream  to  the  Delta  on  the  next  tidal  cycle.  The  interface  befe-een 
the  sediment  carrying  water  from  upstream  and  the  relatively  clear  water  from 
the  ocean  can  be  seen  fron  boats,  planes,  bridges,  and  even  high  rise 
buildings.  The  interface  is  most  noticeable  in  the  summer  months. 

Frequently  encountering  "nuddy  water*'  should  be  expected  by  fishermen 
woricing  San  Francisco  Bay.  Muddiest  water  should  be  expected  by  fishermen  in 
the  central  portion  of  the  Bay  near  the  end  of  an  ebb  tide  during  windy  days  or 
at  the  end  of  an  ebb  tide  immediately  after  the  windy  period.  Alleged  higher 
turbidity  in  the  Bay  during  1986  and  1987  does  not  correlate  to  disposal  of 
dredged  naterieil  at  the  Alcatraz  site.  Disposeil  of  dredged  matericil  in  that 
period  of  time  was  consistent  with  previous  years'  activities.  Additionally, 
during  late  summer  and  fall  of  1986,  when  the  highest  level  of  turbidity  is 
alleged,  dredged  material  di^xasad  activity  was  lower  than  it  had  been  for 
severail  previous  years  ais  turbidity  monitoring  of  the  Alcatraz  site  was  being 
conducted  as  part  of  the  Alcatraz  Dredged  Material  Disposal  Mcsnitoring  Study. 
Turbidity  measurements  in  the  vicinity  of  the  Alcatraz  disposal  site  have 
cleaurly  demonstrated  the  back  and  forth  movement  of  turbid  and  relatively  clear 
water  across  the  site  (VJinzler  and  Kelly,  1985;  SAIC,  1987) .  Turbidity 
readings  have  been  taken  continucusly  or  at  very  short  intervals  to  show  the 
pattern  and  to  detect  increases  due  to  dredged  matericil  disposed.  Monitoring 
results  have  shewn  that  turbidity  in  the  near  vicinity  of  the  Alcatraz  site  is 
overwhelmingly  determined  by  the  back  and  forth  movement  and  not  by  the  level 
of  dredged  material  disposal  activity  nor  by  the  speed  of  the  currents. 

The  data  provided  to  BCDC  by  the  California  D^artment  of  Fish  and  Game 
(reference  item  l.d. )  to  support  the  fishermen's  claim  of  unexpected  "muddy 
water",  consist  of  turbidity  measurements  taken  at  three  sites  in  the  central 
portion  of  the  Bay.  The  monthly  turbidity  measurements  were  taken  by  secchi 
disks  which  can  only  measure  surface  turbidity.  No  effort  was  to  repeat 
turbidity  measurements  at  the  same  point  in  the  tidal  cycle  or  to  delineate 
whether  the  ocean  or  estuary  side  of  the  tidal  interface  that  moves  back  and 
forth  aertsss  the  region  was  being  measured.  Due  to  the  wide  range  of  potential 
monitoring  results  and  the  scarcity  of  data  points,  skewing  of  the  study 
results  is  possible.  Without  reviewing  data  from  other  measurements  of 
turbidity  collected  threughout  the  Bay  over  a  longer  period  of  time,  it  is 
presumptuous  to  decleire  the  Bay  as  being  more  turbid. 

Oonclusions  based  on  exiguous  data  sets  can  cilso  be  inaccurate  or  easily 
misinterpreted.  The  Department  of  Fish  and  Game  has  indicated  that  turbidity 
in  1986-87  was  hitler  than  the  1980-85  time  period.  What  is  not  indicated  is 
that  the  hi^iest  level  of  turbidity  occurred  in  1983.  The  "unexpected" 
turbidity  level  in  1987  was  the  third  highest  of  those  ocscurring  during  the 
1980-87  time  period.  Inferences  are  that  fishing  is  bad  due  to  turbidity. 
However,  fishing  in  1983,  during  the  period  of  highest  turbidity,  was  good. 
Fishing  in  1986  was  better  than  in  1987  even  though  turbidity  in  1986  was 
hi(^er  than  in  1987.  Firally,  dredged  materiad  disposal  during  the  1986 
fishiing  season  (the  period  of  time  the  Department  of  Fish  and  Game  alleges  as 


having  the  hi<^est  level  of  turbidity)  was  at  the  lowest  level  of  activity  in 
several  years.  Careful  aralysis  of  the  data  supplied  to  BCDC  by  the  Department 
of  Fish  and  Game  shw  no  correlation  between  dredged  matericil  disposal  and 
turbidity  levels  and  dubious  correlation  between  increased  turbidity  and  the 
decline  of  fishing  in  San  Francisco  Bay. 

In  addition,  Department  of  Fish  and  Game  data  does  not  support  the  claim 
that  the  May  to  Octc±)er  time  frame  is  historically  considered  clesur-water 
months.  Also,  their  statement  ignores  the  movement  of  the  interface  between 
relatively  clear  ocean  waters  and  sediment  laden  waters  of  the  Bay  back  and 
forth  through  the  centraLL  Bay. 


The  Alcatraz  (SF  11)  dredged  materiad.  (iisposal  site  was  intended  to  serve 
as  a  dispersive  disposal  site.  Historicadly,  more  than  85%  of  ail  dredged 
materiad  discharged  at  the  Alcatraz  site  was  caunried  away  by  the  strong  tidally 
doninated  currents.  Of  the  proposed  7.0  million  cubic  yards  of  materiail  to  be 
dredged  fran  the  Oakland  Harbor  de^Dening  project  and  disposed  at  Alcatraz, 
recent  studies  have  shewn  an  estimated  37.5%  of  the  materiad  would  be  retained 
at  the  disposal  site  (SAIC,  1987).  The  proposed  dredging  of  2.7  million  cubic 
yards  fran  Alcatraz  represents  a  conservative  estimate  of  the  7.0  million  cubic 
yards  of  disposed  material  expected  to  be  retained  at  the  site.  Therefore,  the 
proposed  rehandling  of  material  expected  to  be  retained  at  the  Alcatraz  site 
effectively  achieves  zero  bathymetric  inpacts  at  the  SF  11  site.  The  Oakland 
Harbor  deepening  project  will  not  reduce  the  Alcatraz  disposad  site  edacity. 
The  Corps  recognizes  the  issues  of  continued  future  use  of  the  Alcatraz 
disposal  site.  These  issues  asscx:iated  with  long  term  management  plans  for  use 
of  the  Alcatraz  site  will  be  addressed  in  the  Corps'  "Central  San  Francisco  Bay 
Projects  Disposed  Study",  currently  underway. 

The  following  addresses  the  BCDC  concem  about  whether  the  proposed 
disposal  at  Alcatraz  will  result  in  materied  dispersion  to  adjacent  areas  which 
then  will  require  further  dredging.  An  estimated  170  million  cubic  yards  of 
sediments  aure  suspended  annually  by  wind  generated  waves  and  currents  in  the 
shallow  areas  of  the  Bay.  Monitoring  results  have  shown  that  turbidity  at  the 
Alcatraz  di^xosed  site  area  is  determined  by  the  back  and  foi±h  (east-west) 
movement  of  tidal  stages.  In  a  "worst  case"  anedysis  of  dredged  materied 
disposal  at  Alcatraz,  it  oculd  be  concluded  that  dredged  material  disposed 
activities  increase  Bay  maintenance  dredging  by  four  percent  annuadly. 
Basically,  dispersion  of  dredged  material  frem  Alcatraz  causes  a  negligible 
amount  of  additional  dredging  in  ^jacent  areas. 


The  Corps  has  been  coordinating  closely  with  the  PWQCB,  Alameda  County 
Flood  Control  and  Water  Conservation  District,  cind  the  Port  of  Oakland,  over 
the  last  severed  months  to  achieve  an  acceptable  ground  water  monitoring  plan. 
As  a  result  of  the  Janueuy  5,  1988  meeting  among  the  above  mentioned  parties, 
the  Corps  of  Engineers  agreed  to  consider  two  alternative  monitoring  programs. 
Reference  item  l.h. ,  enclosed,  describes  the  Corps'  proposed  ground  water 
monitoring  plan.  This  monitoring  plan  has  been  transmitted  to  the  FWQCB  for 
review  and  acceptance.  The  Corps  anticipates  ra-JQCB  staff  approved  of  the 
monitoring  pleui  during  the  week  of  February  8th.  BCDC  will  be  provided  the 


results  of  the  F!S'*2CB's  action  on  the  monitoring  plan  eis  soon  as  it  is 
available.  Until  then,  BCEC  may  contact  either  Dr.  Teng-Chung  Wu 
(415-464-0899)  or  Mr.  Dan  Terapelis  (415-464-1325)  of  the  FMQCB  staff. 

.qtat-ja  lands  Conmission 

3CDC  has  requested  the  Corps  to  provide  evidence  of  having  responded  to  the 
concerns  of  the  State  Lands  Commission.  By  letter  dated  November  2,  1987,  the 
State  Lands  Conmission  informed  the  Corps  of  the  need  to  secure  a  State 
dredging  permit  for  the  use  of  the  State-cwned  mineral  reserve  lands.  Ihe 
Corps,  in  a  letter  dated  December  3,  1987  (reference  item  l.e.),  declined  to 
apply  for  a  dredging  permit  from  the  State  Lands  Commission  on  the  basis  that 
Coigress  exercised  its  doninant  right  under  the  Conmerce  Clause  of  the 
Constitution  to  make  reasonable  improvements  in  navigation  without  the  need  to 
apply  for  State  permits. 


state  Of  CAUfORNtA 


GEORGE  DEUKMEjian,  Governor 


SAN  FRANCISCO  BAY  CONSERVATION  AND  DEVELOPMENT  COMMISSION 

THIRTr  VAN  NESS  AVENUE,  SUITE  2011 
SAN  FRANCISCO  CA  94102  6080 
FHONE  415)  557  3686 


Oecemcer  24,  i987 


Department  of  the  Army 

Dorps  of  Engineers 

San  Francisco  District 

211  Main  Street 

San  F’'ancisco,  2A  94105-1905 

Al’TSMTION;  William  C.  Angeloni 

Chief,  Planninq/Engineering  Division 

SCSJECT:  Corps  of  Engineers  Proposed  .'Javigation  Improvements,  Oakland 

■iaroor:  3CDC  Consistency  Determination  Wo.  CN  12-37 

Cent  1 emen : 


We  are  writing  to  provide  you  with  some  guidance  regarding  how  to  most 
expeditiously  proceed  to  receive  a  finding  of  concurrence  from  the  Commission 
for  your  proposal  to  do  navigational  dredging  at  the  Oakland  Harbor. 

As  you  are  aware,  one  of  the  3ay  Commission's  primary  missions  is  to 
assure  that  development  of  Port  facilities  proceeds  so  that  the  Bay  Area  ports 
can  oe  competitive  witn  other  West  Coast  ports.  Che  Oakland  Haroor  dredging 
project  13  an  essential  part  of  port  development.  The  Commission  therefore 
will  want  to  find  the  Corps  dredging  project  consistent  with  its  Management 
Program.  In  order  to  do  so  it  must  have  information  on  the  project's  effects 
on  water  quality  which  demonstrates  tnao  the  project  is  consistent  with  the 
Commission's  policies  on  water  qualicy,  fisn  and  wildlife,  and  dredging. 
Specifically,  the  Commission  will  need  co  determine  whetner: 

1.  The  spoils  contain  toxic  materials  which  could  decri- 
mentaily  affect  the  fish  and  wildlife  resources  of  the  Bay; 

2.  Disposal  of  spoils  at  Alcatraz  will  cause  turbidity  wnich 
will  detrimentally  affect  fisheries; 

3.  The  spoils  will  oe  dispersed  to  the  ocean  or  ooncribute  -.o 
the  mounding  proolem  at  Alcatraz;  and 

4.  The  dredging  will  adversely  affect  any  aquifers. 


Department  of  the  Army 
December  24,  1987 
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We  believe  the  most  efficient  way  to  provide  the  Commission  with  enoagn 
information  to  answer  these  questions  is  to  gather  the  information  as  part  of 
tne  environmental  analysis  of  the  project  and  to  submit  the  information  as 
part  of  your  consistency  determination  after  the  environmental  document  has 
oeen  circulated  and  corrected  to  include  comments.  We  were  pleased  to  see 
that  the  Corps  had  extended  the  comment  period  for  the  environmental  report  so 
tnat  all  interested  parties  will  oe  able  to  express  their  opinions  regarding 
project  effects  and  understand  the  Corps  will  be  revising  its  report  in 
response  to  these  comments. 

Toxics 


As  you  are  aware,  the  Commission  has  chosen  not  to  concur  that  projects 
ire  consistent  wi-in  tne  fish  and  wildlife  policies  in  its  federally  approved 
management  program  prior  no  tne  Regional  Water  Quality  Control  3oard,  San 
.-rancisco  3ay  Region  (Regional  3oard)  maxing  a  finding  regarding  the  amount  of 
toxicants  present  in  rne  spoils  and  tneir  potential  to  cause  adverse  impacts. 
This  decision  is  oased  on  the  Commission's  amended  3ay  Plan  policies  on 
dredging  which  state,  in  part,  'Prior  to  authorization  of  dredging  or  the 
disposal  of  dredged  materials  in  the  3ay,  the  Commission  should  assure  that 
adequate  testing  of  the  sediments  will  be  done  and  tne  sediments  will  oe 
dredged  and  disposed  of  consistent  with  the  requirements  of  the  Regional  Water 
Quality  Control  3oard  and  the  Environmental  Protection  Agency,'  In  order  for 
tne  Regional  Board  and  tne  Environmental  Protection  Agency  (SPA)  to  provide 
the  Commission  with  such  assurances,  they  need  the  results  of  adequate  testing 
of  the  sediment  in  the  project  area. 

In  order  to  make  a  determination  regarding  the  presence  of  toxics,  the 
Commission  will  need  the  Regional  Board's  comments  on  the  tests  and  an 
analysis  of  the  results  of  the  tests.  As  part  of  its  environmental  review  the 
Corps  should  conduct  the  appropriate  tests  and  submit  them  to  the  Regional 
3oard.  As  part  of  its  consistency  determination,  the  Corps  should  provide  a 
letter  from  the  3oard  stating  they  have  reviewed  the  test  data  and  find  that 
dredging  will  not  have  an  adverse  affect  on  the  beneficial  uses  of  3ay  waters. 

Turbidity 


In  order  to  provide  the  Commission  with  adequate  information  regarding 
the  project's  effect  on  3ay  fisheries,  the  Corps  will  need  to  analyze  the 
impact  of  project  turbidity  on  fisheries  as  part  of  its  environmental  report. 
The  Commission  has  received  many  letters  from  fishing  interests  and  fish  and 
wildlife  agencies  stating  they  believe  the  disposal  of  spoils  at  Alcatraz  has 
significantly  affected  fisheries.  Data  has  also  oeen  provided  to  support  this 
position.  The  Corps  will  need  to  provide  as  part  of  its  consistency 
determination  supporting  evidence  for  any  statement  it  makes  regarding  the 
project's  effect  on  fisheries. 
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Mounding  at  Alcatraz 

The  mounding  problem  at  Alcatra2  ia  a  recent  phenomenon:  neither  tne 
accumulation  nor  the  dispersal  pattern  to  surrounding  areas  appear  to  oe 
completely  understood.  The  Oakland  Inner  and  Outer  Harbor  dredging  project  is 
among  the  largest  dredging  projects  ever  to  be  undertaken  in  the  Bay  and  is 
only  one  of  many  large  dredging  projects  proposed  for  the  next  several  years. 
Therefore,  a  decision  based  on  incorrect  or  insufficient  information  could 
have  a  significant  effect  on  other  projects  and  the  economy  of  the  Bay  Area. 
The  new  dredging  for  this  project  totals  7  million  cubic  yards.  The  Corps 
proposes  to  remove  2.4  million  cubic  yards  of  material  from  the  Alcatraz  site 
and  to  place  6.5  million  cubic  yards  of  dredge  spoils  at  Alcatraz,  resulting 
in  a  net  increase  of  4.1  million  cubic  yards.  The  Corps  estimates  that  about 
37.5%  (pg.  31  SEIS)  of  the  deposited  material  will  be  retained  at  the  site. 
This  dispersal  rate  is  quite  different  than  -hat  provided  oy  the  Corps  as 
recently  as  1984,  when  it  estimated  that  dredge  spoils  deposited  at  Alcatraz 
from  the  Baldwin  Ship  Channel  would  disperse  completely.  The  ?inal  SIS  for 
the  Baldwin  Ship  Channel  (May,  1984)  stated  that  the  mounding  is  'apparently  a 
one-time  occur rence' ... f rom. .. 'unauthorized  deoris  placed  at  the  site.' 
However,  it  was  discovered  after  the  project  was  complete  that  the  dredge 
material  was  not  completely  dispersed  even  though  it  was  slurried. 

The  Commission's  first  concern  will  be  whether  the  Alcatraz  site 
capacity  will  oe  used  up  by  this  project,  thereby  requiring  other  applicants 
to  find  alternative  locations  for  disposal.  The  costs  and  feasibility  of  Bay 
dredging  projects  could  oe  signif icantly  affected  by  tne  need  to  use 
alternative  disposal  methods.  These  costs  could  be  particularly  difficult  for 
small  marinas  or  flood  control  districts  to  bear.  We  tnerefore  believe  that 
the  environmental  report  should  include  a  factual  and  frank  discussion  of  the 
capacity  of  Alcatraz,  tne  anticipated  life  of  the  Alcatraz  site,  and  long-term 
management  plans  for  the  Alcatraz  site. 

The  Commission's  next  concern  will  oe  whether  the  proposed  Alcatraz 
disposal  will  result  in  spoils  being  dispersed  to  ad;]acen--  areas  which,  in 
turn,  will  require  further  dredging.  We  believe  analysis  of  dispersal 
patterns  from  the  Alcatraz  site  should  be  provided  as  part  of  the  Corps' 
environmental  report  and  its  consistency  determination. 

Aquifers 

The  Commission  will  also  be  concerned  about  the  effect  of  the  project  on 
freshwater  aquifers.  You  anticipate  this  issue  will  be  resolved  shortly. 
Please  provide  a  written  statement  as  part  of  your  consistency  determination 
from  the  Regional  Board  and  the  Department  of  Water  Resources  stating  they  are 
satisfied  the  project  will  not  adversely  affect  ground  waters  in  the  project 
area  and  that  further  monitoring  is  not  required.  If  future  monitoring  is 
required,  please  describe  the  monitoring  program. 
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State  Lands  Commission 


Please  provide  evidence  that  you  have  responded  to  '-.he  concerns  of  the 
State  Lands  Commission  which  owns  lands  directly  adjacent  to  the  Alcatraz 
disposal  site. 

In  conclusion,  we  believed  the  continued  operation  and  improvement  of 
the  Oakland  Outer  and  Inner  Harbors  are  essential  to  the  entire  economy  of  tne 
3ay  Area.  However,  the  Commission  must  be  able  to  make  the  necessary  findings 
that  the  proiect  is  consistent  'with  its  policies,  'fie  are  desirous  of  working 
with  you  so  that  this  project  can  be  approved.  3CDC  staff  will  oe  glad  to 
meen  with  you  to  discuss  this  pro]ect. 


JOAN  L.  LUNDSTROM 
Permit  Analyst 


cc:  Corps  of  Engineers,  Rod  Chisholm,  Environmental  3ranch 

Port  of  Oakland,  Walter  Aoernathy,  ED 
Regional  Board,  Hichael  Carlin 

Environmental  Protection  Agency,  Patrick  Cotter 

State  Lands  Commission,  .-red  Sled 

Save  the  Bay,  3arry  Nelson 

Sierra  Club,  Donna  Kokobun 

C3E 

United  Anglers 
Commissioner  iMarion  Otsea 
Commissioner  Jay  Soper 
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DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT,  CORPS  OP  ENGINEERS 
211  MAIN  STREET 

SAN  FRANCISCO.  CAUIFORNIA  941  OS  -  190S 

30  October  1987 


Environmental  Branch 


Ms  Joan  L.  Lundstrom 
Permit  Analyst 

San  Francisco  Bay  Conservation 
and  Development  Commission 
30  Van  Ness  Avenue,  Suite  2011 
San  Francisco,  CA  94102-6080 


Dear  Ms.  Lundstrom; 

We  appreciate  receiving  your  timely  letter,  dated  October  19,  1987,  on 
our  request  for  concurrence  with  Consistency  Determination  for  the 
authorized  Oakland  Harbor  Navigation  Improvement  Project,  Alameda  County, 
California.  We  have  reviewed  your  letter  and  your  stated  concerns.  Your 
request  for  additional  information  and  time  for  providing  information  to 
the  Commission  members  is  not  unreasonable.  However,  we  wish  to  provide 
our  initial  thoughts  on  the  additional  information  needs  you  have 
outlined. 

1.  Sediment  tests  for  contaminants.  The  tests  performed  for  Oakland 
Harbor  sediments  represent  the  statutory  tests  as  required  by  Section 
404(b)  of  the  Clean  Water  Act  and  Section  103  of  the  Marine  Protection 
Research  and  Sanctuaries  Act.  The  tests  are  considered  more  comprehensive 
than  the  testing  approach  for  San  Francisco  Bay  disposal  under 
consideration  by  the  Regional  Water  Quality  Control  Board  (RWQC3)  and  the 
Environmental  Protection  Agency  (EPA).  Specific  mention  was  directed 
toward  the  area  adjacent  to  Schnitzer  Steel.  If  there  are  particular 
known  contaminants  of  concern  in  the  waterway,  we  would  appreciate  their 
identification  to  ensure  that  appropriate  testing  either  has  been 
performed  or  appropriate  additional  testing  can  be  identified. 


Based  on  our  preliminary  analysis  of  the  Alcatraz  mound,  removal  of 
material  from  the  Alcatraz  site  is  not  expected  to  adversely  affect  the 
Bay's  water  quality.  As  you  are  aware,  disposal  of  material  at  the 
Alcatraz  site  was  based  on  elutriate  tests  which  provide  an  indication  of 
contaminant  release  into  the  water  column.  Such  tests  of  material  at  the 
Alcatraz  site  have  indicated  no  adverse  impact  to  the  water  column.  We  do 
not  anticipate  that  contaminant  release  would  be  enhanced  by  the  dredging 
of  material  from  the  Alcatraz  site. 
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2.  RViQCB  determination  regarding  underground  aquifers.  We  have  been 
coordinating  closely  with  the  RwQC3  staff  regarding  this  subject. 
Additional  information  has  been  collected  by  the  U.  S.  Navy  during  the 
past  year.  The  shallow  Merrit/Posey  aquifer  is  considered  a  limited 
potential  resource,  and  that  natural  geomorphic  processes  along  the 
Oak  land /Alameda  shoreline  exposed  it  to  seawater  intrusion  prior  to 
extensive  urban  development.  The  authorized  construction  depth  of  42  feet 
MLLW  will  not  affect  either  the  Merrit/Posey  aquifer,  the  Alameda 
Formation  aquifer,  or  the  protecting  aquitard.  We  expect  to  resolve  this 
issue  with  RWQCB  staff  in  the  near  future. 

3.  Mounding  at  Alcatraz.  There  appears  to  be  some  confusion  in  your 
analysis  of  the  estimated  quantities  of  material  to  be  disposed  at  the 
Alcatraz  site.  We  have  tailored  the  channel  design  of  both  project  areas 
to  reduce  the  quantities  and  project  costs  from  those  documented  in  our 
respective  feasibility  reports,  while  maintaining  navigation  efficiency 
and  safety.  We  view  the  pre-dredging  of  the  Alcatraz  site  as  a  means  to 
eliminate  the  potential  cumulative  effect  of  the  Oakland  project  at  the 
Alcatraz  site.  The  Oakland  report  does  not  address  the  on-going  disposal 
activities  outside  of  the  scope  of  Oakland  project  authorization.  We 
recognize  the  problems  of  on-going  disposal  activities  at  the  Alcatraz 
disposal  site  and  the  continued  use  of  the  Alcatraz  site  will  be  addressed 
in  our  Central  San  Francisco  Bay  investigations.  The  estimate  of  disposal 
activity  at  the  Alcatraz  site  between  1987  -  1992  is  a  conservative 
estimate  which  includes  the  Oakland  project. 

We  do  not  understand  the  4.1  million  cubic  yards,  referred  to  as  a  net 
increase  in  your  letter.  The  expected  annual  average  7  million  cubic 
yards  (2  million  contributed  by  new  work  and  5  million  by  maintenance) 
represented  our  estimate  of  disposal  activity  for  the  period  between  1987 
-  1992.  Approximately  10  million  cubic  yards  of  new  work  was  expected  for 
the  five  year  period  (including  the  Oakland,  San  Francisco,  Navy  and 
Richmond  projects).  New  work  initially  scheduled  in  1987  included 
dredging  for  the  Missouri  Homeporting  and  the  Port  of  San  Francisco 
container  facility.  The  Oakland  projects  were  initially  scheduled  for 
construction  independent  of  each  other,  although  there  was  expected 
overlapping  of  dredging.  However,  estimates  change  as  demonstrated  by  the 
delay  in  implementing  the  Homeporting  project.  Since  the  Outer  Harbor  and 
Inner  Harbor  projects  involve  the  Port  of  Oakland,  the  two  project  areas 
have  been  combined  into  one  project  for  construction  efficiency.  Our  SEIS 
describes  the  recently  estimated  quantities  for  the  Oakland  Outer  Harbor 
and  Inner  Harbor  areas  as  follows; 


Protect  Area 

Estimated  Quantity 

Total 

Oakland  Outer 

3.3 

3.3 

Oakland  Inner 

3.7 

3.7 

Total 

7.0 
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The  removal  of  2.7  million  cubic  yards  (based  on  the  total  7  million 
cubic  yards  of  Federal  and  non-Federal  dredging)  from  the  Alcatraz  site  is 
based  on  our  analysis  of  material  type  from  the  Oakland  Harbor  Project. 

The  amount  of  material  to  be  dredged  is  based  on  physical  characteristics 
of  the  dredged  material  and  not  on  costs  attributable  to  the  project  as 
you  have  suggested. 

4.  Other  Information. 

a)  four  request  for  specific  correspondence  from  State  Lands 
Commission,  RWQC3  and  EPA  in  order  that  the  Bay  Commissioners  can  assess 
the  views  of  these  agencies  may  present  a  hardship  on  our  construction 
schedule.  We  will  consider  all  views  on  the  proposed  disposal  activity 
including  those  of  the  three  mentioned  agencies.  In  the  case  of  the  RWQCB 
and  EPA,  both  have  similar  statutory  requirements  as  your  agency.  RWQCB 
is  required  to  furnish  its  certification  or  deny  certification.  EPA  is 
expected  to  concur  on  the  use  of  the  ocean  disposal  site  and  the  Alcatraz 
disposal  site  or  furnish  its  denial  and  reasons  supporting  its 
determination.  If  BCOC  desires  these  determinations  prior  to  rendering 
its  concurrence  on  our  consistency  determination,  we  will  make  every 
attempt  to  secure  the  RWQCB  and  EPA  views  prior  to  seeking  consistency. 

In  this  case,  our  contract  schedule  will  be  dependent  on  the  Commission's 
action. 


b)  As  you  are  aware,  the  use  of  the  Alcatraz  site  has  been  based  on 
maximum  dispersal  and  this  concept  has  not  changed.  The  authorized 
Oakland  project  was  based  on  the  use  of  the  Alcatraz  site  with  optimum 
dispersal.  We  have  not  changed  our  views  based  on  the  claims  by  the  Fish 
and  Wildlife  Service  that  disposal  at  the  Alcatraz  site  increases 
turbidity  in  shallow  water,  spawning  areas,  since  natural  perturbations 
are  far  more  significant  than  increases  that  may  be  related  with  disposal 
activities  at  the  Alcatraz  site.  We  recognize  that  Bay  fishing  interests 
have  claimed  a  direct  relationship  between  a  recent  marked  decline  in 
angling  success  and  the  material  dispersal  at  the  Alcatraz  site  related  to 
disposal,  and  even  the  dredging  activity  itself.  As  such,  we  have 
responded  to  the  views  of  the  fishing  interests  in  our  letter,  dated  23 
October  1987,  and  will  examine  the  turbidity  concerns  ‘urther. 

c)  The  scope  of  the  overall  project  should  have  included  the 
dredging/disposal  requirements  of  the  Port  of  Oakland.  Our  new  submittal 
for  concurrence  with  our  consistency  determination  will  include  the 
estimated  quantities  associated  with  the  Port  of  Oakland's  oerths  as  well 
as  a  recommended  revision  to  CN  13-85. 
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By  this  letter,  we  respectfully  request  that  you  withdraw  our 
consistency  detemination  in  order  that  we  can  better  detail  our  responses 
to  your  concerns  and  to  allow  for  a  more  amenable  schedule  for  the 
Cammission's  processing  requirements.  We  also  hope  to  clarify  any 
misinterpretation  of  the  information  you  have  reviewed.  We  again 
appreciate  your  expeditious  review  of  our  consistency  determination  and 
look  forward  to  obtaining  the  Cammission's  concurrence. 

Sincerely, 


william  C.  Angelc5ni 

Chief,  Planning/Engineering  Division 


STATE  OF  CALIFORNIA 


0£ORG£  D6UKM£jIAN  Qov^rnor 


SAN  FRANCISCO  BAY  CONSERVATION  AND  DEVELOPMENT  COMMISSION 

THIRTY  VAN  NESS  AVENUE,  SUITE  201  I 
SAN  FRANCISCO.  CA  94102-6080 
PHONE:  (415)  557-3686 

October  19,  1987 


Department  of  the  Army 
Corps  of  Engineers 
San  Francisco  District 
211  Main  Street 

San  Francisco,  California  94105-1905 
ATTENTION:  Col.  Galen  H.  Yanagihara 

SUBJECT:  Request  for  Concurrence  with  Consistency  Determination 

Proposed  Navigation  Improvements,  Oakland  Harbor 
(BCDC  Consistency  Determination  No.  CN  12-87) 

Gentlemen : 

On  October  5,  1987,  BCDC  received  a  request  from  tne  Corps  of  Engineers 
for  concurrence  with  a  consistency  determination  for  the  dredging  of  Oakland 
Harbor.  Staff  has  reviewed  the  request  and  cannot  concur  with  the  request 
because  inadequate  information  has  been  submitted  by  the  Corps. 

The  Corps  propose^  to  dredge  6.5  "'ll)  ion  cuoic  yards  of  mat"rial  f'om 
the  Oakland  Harbors,  deposit  tne  dredge  spoils  at  the  Alcatraz  disposal  site, 
and  predredge  2.4  million  cubic  yards  of  material  from  Alcatraz  to  an  ocean 
disposal  site.  The  consistency  determination  is  prepared  in  compliance  wit,-, 
the  Coastal  Zone  Management  Act  of  1972  which  states,  in  part,  tnat  'each 
Federal  agency  conducting  or  supporting  activities  directly  affecting  the 
coastal  zone  shall  conduct  or  support  those  activities  in  a  manner  which  is, 
to  the  maximum  extent  practicable,  consistent  with  approved  state  management 
programs....’  Department  of  Commerce,  National  Oceanographic  Administration 
Regulations,  Section  930.34(b)  further  states,  in  part,  that  ’A  consistency 
determination  should  be  prepared  of  sufficient  information  to  determine 
reasonably  the  consistency  of  the  activity  with  the  State’s  .manage.Tient 
program,  but  before  the  Federal  agency  reaches  a  significant  point  of 
decision  making  in  its  review  process....* 

Staff  reviewed  the  information  submitted  and  concluded  that  the  Corps 
has  not  submitted  sufficient  information  for  tne  Commission  to  determine 
whether  the  proposed  project  is  consistent  witn  the  policies  of  tne  San 
Francisco  Bay  Plan  or  the  McAteer-Petris  Act,  the  state  legislation  which 
established  the  Commission  and  therefore  cannot  concur  with  the  Corps 
determination.  We  believe  the  proposed  dredging  of  Oakland  Harbor  raises 
significant  issues  regarding  water  quality,  both  in  terms  of  possible  release 
of  toxic  materials  in  the  dredge  spoils  and  possible  adverse  affects  on  the 
Mer ri tt-Posey  acquifer  in  the  Oakland  Estuary  and  regarding  the  continued 
mounding  at  the  Alcatraz  disposal  site.  The  McAteer -Pet r i s  Act  states  in 
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Section  66600,  in  part,  that  ’the  public  has  an  interest  in  the  bay  as  a 
most  valuable  single  natural  resource  of  an  entire  region... and  that  the  bay 
operates  as  a  delicate  physical  mechanism  in  which  changes  that  affect  one 
part  of  the  bay  may  also  affect  all  other  parts....'  Bay  Plan  Policies  on 
Dredging  state,  in  part,  that  'prior  to  authorization  of  dredging  or  the 
disposal  of  spoils  in  the  Bay,  the  Commission  should  assure  that  adequate 
testing  of  the  sediments  will  oe  done  and  that  the  sediments  will  be  dredged 
and  disposed  of  consistent  with  the  requirements  of  the  Regional  Water  Quality 
Control  Board  and  the  Environmental  Protection  Agency....' 

Information  Needed 

We  believe  that  the  following  additional  information  must  be  submitted: 

1.  Sediment  Tests  for  Contaminants.  The  Corps  has  completed  a 
series  of  oioassay,  bulk  sediment  and  elutriate  testing  of  five  areas  within 
the  Oakland  Inner  and  Outer  Harbors,  From  these  tests,  the  Corps  has  con¬ 
cluded  that  the  material  'is  suitable  from  a  chemical  standpoint  for  disposal 
at  Alcatraz  and  at  an  ocean  disposal  site,  pursuant  to  the  requirements  of 
Section  404  of  the  Clean  Water  Act  and  Section  103  of  the  Marine  Protection 
Research  and  Sanctuaries  Act.*  However,  the  information  does  not  include 
any  confirmation  by  the  Regional  Water  Quality  Control  Board  (RWQC3)  or  by 
the  Environmental  Protection  Agency  (EPA)  chat  the  sediment  tests  are  compre¬ 
hensive  and  complete  and  that  they  believe  the  proposed  project  will  meet  tnei 
requirements  for  water  quality. 

We  are  particularly  concerned  aoout  dredging  in  the  turning  basin 
area  of  the  Inner  Harbor  which  abuts  Schnitzer  Steel  and  Todd  Shipyard  facili¬ 
ties.  Schnitzer  Steel  recently  applied  for  a  permit  and  withdrew  because  the 
Commission  felt  that  a  plan  for  containing  toxic  contaminants  must  be  prepared 
prior  to  a  hearing  before  the  Commission.  Past  industrial  practices  at  steel 
yards  and  shipyards  on  shore  and  in  the  water  were  not  monitored  for  toxic  con 
taminants.  There  is  a  strong  possibility  that  dredging  this  area  to  a  deeper 
depth  may  uncover  previously  undisturoed  contaminants  and  may  disourse  them 
throughout  the  Bay  by  depositing  the  material  off  Alcatraz. 

Another  concern  is  that  sufficient  testing  of  sediments  at  the 
Alcatraz  disposal  site  is  completed  to  indicate  that  these  sediments  are 
suitable  to  disposal  at  an  ocean  site.  The  Supplemental  EIS,  on  page  A-9, 
states  that  bioassay  and  bioaccumulation  tests  are  currently  being  conducted. 
The  results  of  these  tests  are  not  included  or  analyzed  in  the  information 
submitted.  We  believe  this  information  must  be  complete  before  the  Commission 
can  determine  whether  the  removal  of  2.4  million  cubic  yards  of  material  will 
not  adversely  impact  the  water  quality  of  the  Bay. 
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quality,  it  also 
the  impacts  of  a 


the  Commission  has  separate  authority  regarding  water 
relies  heavily  on  opinions  of  the  RWQCB  and  EPA  concerning 
project  on  water  quality.  Therefore,  to  assure  the  Commission 
that  the  project  will  be  consistent  with  the  requirements  of  RWQCB  and  EPA,  you 
should  submit  letters  from  these  agencies  that  discuss  in  some  detail  their 
analysis  and  conclusion  regarding  the  affects  this  project  is  likely  to  have 
on  the  water  quality  of  the  Bay. 


2.  RWQCB  Determination  Regarding  Underground  Aquifers.  Staff 
previously  indicated  its  concern  that  known  underground  fresh  water  aquifers 
under  the  Inner  Harbor  may  be  adversely  impacted  by  deeper  dredging.  The 
Supplemental  EIS  further  investigates  the  characteristics  of  the  Merritt/Posey 
Aquifer.  The  assessment  concludes  chat  increasing  Che  channel  depth  would  not 
result  in  an  increase  of  salt  water  intrusion  and  cause  degradation  of  the 
groundwater  resource  of  the  acquifer.  Since  the  Corps  project  will  signifi¬ 
cantly  deepen  the  Inner  Harbor  Channel,  we  are  concerned  that  the  aquifer  will 
not  be  adversely  affected.  Therefore,  we  wish  written  assurance  that,  as  a 
result  of  the  additional  Corps  investigation,  the  RWQCB  is  satisfied  there 
will  be  no  adverse  impacts  on  groundwater  in  the  area  and  that  further 
..-.or.itor.ng  is  not  required. 

3.  Mounding  of  Alcatraz  Dredge  Disposal  Site.  The  Commission  recently 
concluded  a  study  of  the  problem  of  in-3ay  dredge  disposal  sites.  Within  the 
next  few  years  this  and  several  other  major  dredging  projects  will  signifi¬ 
cantly  increase  the  amount  of  dredge  spoils  placed  at  Alcatraz  annually.  Page 
21  of  Appendix  3  outlines  the  amounts  of  new  and  maintenance  dredging  proposed 
by  the  Corps,  but  does  not  include  dredging  by  other  entities.  For  the  years 
1987  to  1992  the  Corps  estimates  that  a  total  of  7  million  cubic  yards  will  be 
deposited  annually  at  Alcatraz,  consisting  of  2  million  cubic  yards  of  new 
dredging  and  5  million  cubic  yards  of  maintenance  dredging.  It  appears  that 
this  estimate  is  low  because  the  Oakland  Harbor  dredging  alone  will  generate 

a  total  of  7  million  cubic  yards  of  dredge  spoils  without  predredging  at 
Alcatraz . 


If  this  project  results  in  a  net  increase  of  4.1  million  cubic 
yards  of  material  (not  including  the  Port  of  Oakland  dredging),  the  total 
amount  of  dredge  spoils  for  1988  could  be  a  minimum  of  11.1  million  cubic 
yards  without  any  other  new  .dredging  proiects  occurring.  This  large  amount 
of  dredge  spoils  will  accelerate  the  mounding  problem  at  Alcatraz.  We  do  not 
believe  statistical  analysis  has  been  provided  to  conclude  that  removal  of  2.4 
million  cubic  yards  of  spoils  to  an  ocean  disposal  site  is  an  amount  sufficient 
to  offset  the  placement  of  6.5  million  cubic  yards  which  may  thus  exacerbate 
the  problem  of  mounding  at  Alcatraz.  We  request  that  the  Corps  provide 
additional  information  to  justify  that  the  amount  of  predreged  material  is 
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sufficient  so  as  to  not  create  additional  mounding  in  the  succeeding  years. 

It  appears  that  the  amount  of  spoils  to  be  removed  from  Alcatraz  is  based  on 
cost  benefit  and  not  on  mitigating  the  problem  of  mounding. 

In  addition,  we  are  concerned  that  the  Corps  has  not  completed 
the  final  SEIS  for  this  project.  The  Draft  SEIS  is  now  being  circulated  to 
appropriate  government  agencies,  interested  organizations,  and  the  public  for 
review.  This  step  of  the  process  will  not  be  complete  until  November  9,  1987. 
Commission  staff  is  commenting  separately  on  this  document.  It  appears  that 
the  Corps  will  not  complete  the  environmental  review  process  until  some  time 
after  it  has  asked  the  Commission  to  act  on  the  consistency  determination 
request.  We  believe  the  information  gathered  from  the  final  SEIS  will  be 
essential  to  the  Commission's  deliberations. 

4.  Other  Additional  Information.  In  addition  we  request  further 
information  on  the  following: 

a.  The  area  directly  adjacent  to  the  Alcatraz  disposal 
site  is  owned  by  the  State  of  California  and  managed 
by  the  Stats  Lands  Coi.imission.  Since  a  major  quantity 
of  dredge  material  is  proposed  to  be  added  to  the 
Alcatraz  disposal  site,  we  are  concerned  that  the 
State  Lands  Commission  has  been  informed  of  tne 
project  so  that  their  concerns  are  recognized.  Please 
provide  evidence  of  correspondence  with  the  State 
Lands  Commission. 

b.  The  recommended  plan  for  the  project  as  outlined  on 
pages  5  to  7  of  the  Draft  Design  Memorandum  does  not 
include  a  description  of  what  specific  steps  will  be 
taken  to  minimize  dispersal  of  sedimentation  through¬ 
out  the  Bay  and  optimize  dispersal  of  sediments  to  the 
ecean.  Concern  has  been  expressed  by  the  Fish  and 
Wildlife  Service  that  the  project  could  contribute  to 
the  decline  of  fish  populations  by  increasing  turbidity 
in  shallow  areas  where  spawning  occurs.  Please  outline 
the  steps  you  propose  to  undertake  to  address  this 
concern  in  terms  of  the  type  of  dredging  methods  to  be 
used,  the  times  of  dredging,  and  whether  dredging  will 
be  precluded  during  herring  spawning  season. 

c.  The  scope  of  the  Corps  project  is  unclear.  From 
the  information  provided  the  project  will  remove 
6.5  million  cubic  yards  of  material  from  the  Oakland 
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Harbors,  depositing  that  amount  at  the  Alcatraz 
disposal  site.  An  additional  2.4  million  cubic 
yards  will  be  removed  by  the  Corps  from  Alcatraz  and 
deposited  at  an  ocean  disposal  site.  The  project 
does  not  include  work  by  the  Port  of  Oakland  to  dredge 
an  additional  .5  million  cubic  yards  of  material  from 
Oakland  Harbor  or  to  remove  an  additional  .3  million 
cubic  yards  from  Alcatraz  to  deposit  at  an  ocean 
site.  It  is  unclear  when  the  Port  of  Oakland  will 
request  approval  from  the  Commission  and  undertake 
their  work. 

Also  the  document  states  that  this  project  will 
generate  an  additional  100,000  cubic  yards  of  annual 
maintenance  dredging.  The  Letter  of  Agreement  for 
Consistency  Determination  CN  13-85  authorizes  the 
Corps  to  maintenance  dredge  500,000  cubic  yards  from 
the  Oakland  Harbor  Channels  is  included  in  for  1985  to 
1990.  The  Corps  request  should  include  a  request  for 
Consistency  Determination  No.  CN  13-85  to  be  amended 
to  include  the  additional  material. 

The  Commission  received  the  Corps  request  for  consistency  determination 
on  October  5,  1987.  The  Commission  must  act  upon  a  consistency  determination 
request  within  45  days  of  receipt  of  the  request,  which  would  be  November  19, 
1987,  unless  you  request  a  15-day  extension.  Since  the  project  is  considered 
to  be  a  major  consistency  determination,  a  hearing  and  vote  before  the  Com.mis- 
sion  are  required.  The  Commission  generally  hears  a  project  at  one  meeting, 
then  votes  upon  the  request  at  a  regularly  scheduled  meeting  two  weeks  later. 
This  matter  is  tentatively  scheduled  for  a  hearing  on  November  5  and  a  vote  on 
November  19,  1987.  However,  this  schedule  does  not  allow  time  for  the  Corps 
to  submit  the  additional  information  we  believe  is  necessary  for  staff  to  make 
a  favorable  recommendation  on  the  request  and  does  not  allow  28  days  notice 
time  for  other  interested  agencies  to  comment.  In  order  to  meet  this  time 
schedule  the  Corps  would  need  to  submit  the  additional  information  by  the  day 
you  receive  this  letter.  We  do  not  believe  such  a  schedule  is  feasible. 

Therefore,  by  this  letter  we  are  requesting  a  15-day  extension.  Only 
one  15-day  extension  is  allowed  under  CFR  Regulation  930.41(b).  If  a  15-day 
extension  is  granted,  the  Commission  would  hold  a  hearing  on  November  19  and  a 
vote  on  December  3.  in  order  for  the  staff  to  meet  the  statutary  requirements 
for  mailing  material  to  the  public  and  the  Commission  we  must  have  the  informa¬ 
tion  no  later  than  October  26.  As  you  can  see,  even  with  a  15-day  extension 
because  of  the  type  of  information  lacking,  the  time  schedule  is  difficult  if 
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the  Corps  desires  a  favorable  recommendation  from  the  Commission.  If  the 
Corps  does  not  submit  additional  information  and  insists  on  holding  a  hearing, 
we  believe  that  the  Commission  will  most  likely  not  concur  with  the  request 
because  of  insufficient  information. 

Staff  will  be  glad  to  meet  with  you  and  discuss  this  request  further. 
Please  call  me  at  your  convenience. 

Very  truly  yours, 

JOAN  L.  LUNDSTROM 
Permit  Analyst 

JLL/mm 

cc:  Corps  of ,-Eng ineers ,  Rod  Chisholm,  Environmental  Branch; 

an  walls.  Environmental  Branch 
Portrof  Oakland:  Walter  Abernathy,  Executive  Director 
San  Francisco  Bay  Regional  Water  Quality  Control  Board, 

Attn:  Michael  Carlin 

■J.  S.  Environmental  Protection  Agency,  Attn.:  Patrick  Cotter 
Elite  Lands  Commission:  Fred  Sledd 
Commissioner  Jay  K.  Soper 
Commissioner  Marion  Otsea 
Commissioner  Judith  Ayers 
Gary  Schnitzer 
John  Berry,  Alameda  Gateway 
Citizens  for  a  Better  Environment 
United  Anglers 


DEPARTMENT  OF  THE  ARMY 

IAN  FRANCISCO  DISTRICT,  CORPS  OF  CNOINEERS 
lit  MAIN  STREET 

SAN  FRANCISCO.  CAI.IFORNIA  S410S  -  ISOS 


Septenber  23,  1987 


Bivirenuiental  Branch 


Mr.  A12U1  Pendletcn 
Executive  Director 
San  Francisco  Bay  Ocnservation 

autl  Develcirient  Cctnoission 
30  Van  Ness  Avenue 
San  Francisco,  California  94102 

Dear  Mr.  Pendleton: 

F^jrsuant  to  section  930.34  of  the  Naticxal  Oceanic  euid  Atmospheric 
Administration  (NQAA)  FederaLL  Consistency  Regulaticns  (15  CTR  930  gt  sea. )  ,*  the 
Qarps  of  Bigineers,  San  Francisco  District  has  prepared  a  Ocrsistency 
Determination  for  the  oongressioneLlly  authorized  prtjject  described  in  the 
enclosed,  "Draft  Oakland  Outer  and  Inner  Haotors  Deep-Draft  Navigation 
Inprovements,  Draft  Design  Memorandum  Number  1  and  Svpplement  to  the 
Elrvircrniiental  Inpact  Statanent,  Alameda  County,  California". 

The  corps  has  determined  that  the  preposed  project  is  consistent  to  the 
"apixlmum  extant  practicable"  with  the  San  Francisco  Bav  Plan.  Please  refer  to 
paragraph  4.5  (page  33)  in  the  <331,  and  Appendix  E  of  the  SETS.  Annual 
maintenanoe  quantities  to  be  dredged  from  the  Oakland  Hartxsr  Oiannels  will  be 
appraximately  600,000  cys.  Maintenance  dredging  for  this  project  covering 
Fiscal  Years  1985  through  1990  was  included  in  the  Letter  of  Agreement  for 
Consistency  Determination  No.  CM  13-85  (Issued  on  March  6,  1986,  As  Amended 
through  Septanber  15,  1987) . 

Your  concurrence  with  our  determination  within  45  days  is  requested 
pursuauTt  to  seotion  930.41  of  the  Regulations.  If  you  have  questions  or 
require  additcnal  information,  please  ocntact  Ms.  Patricia  J.  Duff  of  our 
Bnviromantal  Branch  at  (415/974-0441) . 


Sircerely, 


aclosure 
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APPENDIX  E 


DRAFT  SEIS  COMMENTS/RESPONSES 


DRAFT  SEIS  OAKLAND  INNER  AND  OUTER  HARBORS 
DEEPENING  PROJECT,  ALAMEDA,  CALIFORNIA 


COMMENTING  AGENCIES,  GROUPS,  AND  INDIVIDUALS 
as  of  December  30,  1988 

FEDERAL 


United  States  Department  of  Commerce,  National  Marine  Fisheries 
Services  (NMFS)  -  page  E-1 

United  States  Department  of  Commerce,  National  Office  of  Ocean  eind 
Coastal  Resource  Management  (OCRM)  -  page  E-5 

United  States  D^)«trtment  of  Commerce,  Office  of  Charting  and  Geodetic 
Services  (OCGS)  -  page  E-7 

United  States  Department  of  Interior,  Environmental  Project  Review 
(USDI)  -  page  E-9 

United  States  Department  of  Interior,  National  Park 
Service  (NPS)  -  page  E-14 

United  States  Environmental  Protection  Agency, 

Region  IX  (EPA)  -  page  E-16 

STATE 

California  Regional  Water  Quality  Control  Board  (RWQCB)  -  page  E-29 
California  Resources  Agency 

California  Department  of  Fish  and  Game  (CDFG)  -  page  E-3  2 
Department  of  Transportation  (CALTRANS)  -  4  -  page  E-39 
Department  of  Transportation  (CALTRANS)  -  District  4, 
Transportation  Studies  Branch  -  page  E-42 
Department  of  Water  Resources  (DWR)  -  page  E-44 

San  Francisco  Bay  Conservation  and  Development 
Commission  (BCDC)  -  page  E-46 

State  Lands  Commission  (SLC)  -  page  E-51 


COUNTY/ CITY 

Association  of  Bay  Area  Governments  (ABAC)  -  page  E-53 

Bay  Area  Rapid  Transit  District  (BART)  -  page  E-54 

County  of  Alameda,  Public  Works  Agency  (Alameda, PWA)  -  page  E-56 

City  and  County  of  San  Francisco,  Clean  Water  Program  (San  Francisco, 
CWP)  -  page  E-58 


1 


PUBLIC  INTEREST  GROUPS 

Bielen  and  Peterson,  Law  Office  of  -  petition  with  100  signatures 
(BP)  -  page  E-61 

California  Natural  Resources  Federation  (CNRF)  -  page  E-63 

California  striped  Bass  Association  (CSBA)  -  page  E-66 

California  Voters  -  petition  with  25  signatures 
(CV,petition)  -  page  E-68 

Citizens  for  a  Better  Environment  (CBE)  -  page  E-69 

Commercial  Fisherman's  Association  (CFA)  -  page  E-94 

Golden  Gate  Audobon  Society  (GGAS)  -  page  E-96 

Golden  Gate  Fishermen's  Association  (GGFA)  -  page  E-98 

Golden  Gate  Port's  Association  (GGPA)  -  page  E-101 

Heller,  Ehrman,  White  and  McAuliffe,  Attorneys 
(HEWM,  Attorneys)  -  page  E-103 

Marin  Audobon  Society  (MAS)  -  page  E-115 

Oceanic  Society,  S.F.  Bay  Chapter  (SOS)  -  page  E-117 

Oceamic  Society,  Washington  Executive  Office  (OS)  -  page  E-121 

Pacific  Coast  Federation  of  Fishermen's  Association,  Inc. 
(PCFFA)  -  page  E-132 

United  Anglers  (UA)  -  page  E-134 

Ventana  Aluminum  (VA)  -  page  E-141 

INDIVIDUALS 


Larry  Allen  Banks 
Ronald  Burch  -  page  E-144 
Christine  Conceicao  -  page  E-146 
Sam  Lackey  -  page  E-148 
Victor  C.  Norling  -  page  E-150 
Victor  Norling  12-3-87  -  page  E-152 
Pat  Osborne  -  page  E-153 
G.  Gasper  -  page  E-155 
Raymond  Wanser  -  page  E-157 

Elizabeth  Walsh  (+  8  identical  letters  signed  by  other  individuals) 
-  page  E-157 

Frank  Yakushi  -  page  E-159 

LETTERS  RECEIVED  AFTER  CLOSE  OF  COMMENT  PERIOD 

League  of  Women  Voters  of  the  Bay  Area 
Peninsula  Conservation  Center  Foundation 


ii 


Category 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


OAKLAND  HARBOR 

CATEGORIES  OF  COMMENTS  ON  SEIS 
1  Subject 

GROUNDWATER  -  Merrit-Posey ,  Alameda 
Formation,  aquifer,  wells,  monitoring 

WATER  QUALITY  -  sediment  testing,  chemical 
anailysis,  bioaccumulation,  bulk  sediment, 
bioassay 

OCEAN  DISPOSAL  -  Site  1  M,  nearshore  site, 
Zone  of  Siting  Feasibility  (ZSF),  Ocean 
Vessel  Monitoring  System  (OVRMS),  radar  net, 
Section  102  and  103  site  selection  criteria, 
deepwater  site,  site  off  the  Continental 
shelf,  etc. 

ALCATRAZ  PREDREDGING  AND  DISPOSAL  -  slurry 
disposed,  turbidity,  life  of  site,  mounding, 
water  quality  concerns,  impacts  on  fish  and 
other  biological  resources,  cumulative 
impacts 

IMPACTS  ON  FISHERIES,  COMMERCIAL  AIJD  SPORT 
FISHING,  OTHER  BIOLOGICAL  RESOURCES  - 
declines  in  dungeness  crab,  declines  in  fish 
populations,  destruction  of  habitat, etc. 

LAND  JURISDICTION  -  National  Park  Service, 
State  Lands,  need  for  permits,  geodetic 
markers 

SCOPE  OF  PROJECT  -  scope  unclear, 
insufficient  studies,  inadequate  studies, 
need  to  consider  additional  alternatives 

OFFSHORE  LEASING  -  offshore  mineral 
development,  oil  leases 

ECONOMICS,  MITTGATTON  and  MONITORING  -  need 
for  and  cost  of  mitigation,  monitoring, 
cost/benefit  ratio,  economic  analysis,  cost 
of  transporting  dredge  material 

TRANSPORTATION  -  increased  truck  traffic, 
interference  with  BART 

PROCEDURAL  -  request  for  additional 
information,  coordination  incomplete  or 
inadequate,  elevation  to  CEQ 

LEGAL  -  legal  requirements,  Cleain  Water  Act 
(Sect.  404),  NEPA,  BCDC 


iii 
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ZONE  OF  SITING  FEASIBILITY  ANALYSIS 
FOR  THE 

SAN  FRANCISCO/GULF  OF  THE  FARALLONES 
OCEAN  DREDGED  MATERIAL  DISPOSAL  SITE 


February  1988 


1.0  INTRODUCTION 


1.1  PURPOSE 

The  San  Francisco  District  of  the  U.  S.  Army  Corps  of  Engineers  is 
evaluating  candidate  ocean  sites  for  disposal  of  dredged  sediments  from 
Scin  Francisco  Bay.  The  Corps  of  Engineers  (COE),  in  consultation  with  the 
Environmentail  Protection  Agency  (EPA),  has  been  investigating  candidate 
ocean  sites  with  the  intent  of  the  EPA  designating  a  permanent  ocean  site 
for  dredged  material  under  Section  102  of  the  Marine  Protection.  Research, 
and  Sanctuaries  Act  (MPRSA)  of  1977  and  EPA's  Ocean  Dumping  Regulations 
and  Criteria  (40  CFR  220-225,  227-229).  No  ocean  sites  are  presently 
available  for  disposal  of  fine-grained  material  dredged  from  navigation 
projects  within  the  Bay. 

1.2  REPORT  ORGANIZATION 

This  r^xDrt  documents  the  initial  review  process  for  identifying  general 
cireas  within  which  unconfined,  open  water  disposal  of  dredged  material 
could  take  place.  In  Chapter  2,  a  general  description  of  the  area 
eveduated,  the  operationed  considerations,  and  the  economic  factors  are 
presented  in  order.  Afterwaurds,  the  presented  factors  are  evaluated  to 
delineate  the  ZSF.  The  eveduation  is  based  on  review  of  the  available 
literature  aind  informattion  obtained  through  recent  field  investigations  in 
the  study  area. 

1.3  PROCEDURES  FOR  SITE  DESIGNATION 

General  procedures  and  criteria  for  designating  ocean  disposal  sites  are 
specified  in  the  Ocean  Dumping  Regulations  (40  CFR  220  (July  1,  1986)  et 
sea.)  which  implement  Title  I  of  the  Marine  Protection.  Research,  and 
Sanctuaries  Act.  The  COE  and  the  EPA  have  added  to  this  general  framework 
by  developing  the  concept  of  the  ZSF  (COE/EPA  1984;  Science  Applications 
Intemationed  Corporation  1986).  The  ZSF  einalysis  defines  the  area  within 
which  dispos^d  of  dredged  material  would  be  feasible  based  on  operation  cLL, 
economic,  and  regulatory  criteria.  Candidate  disposed  sites  within  this 
zone  eure  then  evaluated  according  to  environmental  criteria.  The  EPA  has 
determined  that  an  Environmentad  Impact  Statement  (EIS)  or  its  functioned 
equivadent  will  be  issued  by  the  EPA  for  each  of  its  disposal  site 
designations  under  Section  102  of  the  MPRSA  (Memorandum  of  Understanding 
Between  the  D^scurtment  of  the  Army  and  the  Environmental  Protection  Agency 
1987).  The  EIS  prepared  for  this  ocean  disposal  site  designation  will 
contain  am  evaluatksi  of  each  of  the  candidate  sites  within  the  Zone  of 
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siting  Feasibility,  including  the  preferred  site.  The  Environmental 
Impact  Statement  prepared  for  this  designation  wiU  be  issued  by  Region  IX 
of  EPA;  COE  will  be  a  cooperating  agency.  The  EIS  will  comply  with  all 
adjects  of  the  National  Environmental  Policy  Act  (NEPA)  (42  U.S.C.  4341  et 
seq.).  The  major  steps  necessary  to  designate  an  ocean  disposauL  site  as 
outlined  in  the  Ooecin  Dumping  Regulations  and  the  COE  eind  EPA  policy  are 
shown  in  figure  l-l. 

1.4  NEED  FOR  AN  OCEAN  DISPOSAL  SITE 

There  is  currently  no  ocean  disposed  site  available  neaur  San  Francisco  Bay 
to  receive  fine-gradned  dredged  materiail.  An  ocean  disposal  site  which 
had  been  used  previously  for  such  material,  the  Fatrallon  Islamds  site,  was 
given  interim  designattion  by  the  EPA  in  1977  (40  CFR  228.12(a)).  Final 
designation  of  that  site  was  not  pursued  because  the  site  was  located 
within  the  Gulf  of  the  Fatradlones  Nationad  Marine  Sametuary  (Figure  1-2), 
established  in  1982.  According  to  regulations  that  designated  the 
sanctuary,  disposal  of  dredged  material  within  the  sanctuary  boundaries  is 
prohibited  exc^jt  as  may  be  necessary  for  naitional  defense  or  to  respond 
to  an  emergency  threatening  life,  property,  or  the  environment  (15  CFR 
936.6).  The  only  other  dredged  material  disposal  site  offshore  of  San 
Francisco  Bay  is  the  Channel  Bair  site  adjacent  to  the  Main  Ship  Channel. 
This  site  is  currently  available  for  disposal  of  material  "...which  is 
composed  primarily  of  sand  having  grain  sizes  compatible  with  naturailly 
occurring  sediments  at  the  disposal  site  and  containing  approximately  five 
percent  of  particles  having  grain  sizes  finer  than  that  normally 
attributed  to  very  fine  sand  (0.75  mm)"  (40  CFR  228.12  (b)(22)). 

PiistoricaUy,  a  large  portion  of  the  sediments  dredged  from  San  Francisco 
Bay  have  been  disposed  of  at  a  site  located  south  of  Alcatraz  Island  in 
Scin  Francisco  Bay  (Figure  1-3).  Approximately  3.8  million  m^  (5  million 
yd^)  of  dredged  sediments  are  disposed  of  at  the  Alcatraz  site  cinnually. 
This  volume  includes  material  from  maintenemce  dredging  of  existing 
navigation  projects  by  the  San  Francisco  District  of  the  COE,  as  well  as 
material  dredged  by  ether  government  agencies  and  private  parties  under 
permits  granted  by  the  COE  under  Section  404  of  the  Clean  Water  Act. 

The  Alcatraz  Site  is  currently  shcaling.  The  average  depth  of  the  site  is 
expected  to  decreaise  to  about  -13.7  m  (-45  ft  MLLW)  by  1989  or  1990  if 
disposed  of  dredged  materied  at  the  site  continues  at  the  present  rate. 
Continued  accumulation  of  dredged  material  at  the  site  after  this  point 
will  result  in  severe  impacts  to  existing  dredging  and  disposal 
operations.  Hopper  dredges  would  be  unad)le  to  navigate  in  areas  of  the 
site  less  than  -11.9  m  (-39  ft)  MLLW.  Present  COF  policy  is  to  continue 
disposal  of  sediments  from  most  government  and  private  dredging  projects 
at  the  Alcatraz  disposed  site,  providing  the  material  is  acceptable  for 
aquatic  disposed  under  Cleem  Water  Act  eind  local  regulations.  It  is 
anticipated  that  periodic  removed  of  a  portion  of  the  accumulated  material 
at  the  Alcatraz  site  will  be  undertaken  with  disposed  at  the  ocean  site. 
Removal  of  1.9  million  m^  (2.5  million  yd^)  is  proposed  for  1988. 
Thereafter,  annual  removal  is  expected  to  be  1.1  million  m^ 
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(1.5  milliOTi  yd"’)  of  sediment.  This  removal  rate  is  considered  adequate 
because  ^proximately  70%  of  the  material  disposed  of  at  the  Alcatraz  site 
is  expected  to  be  dispersed  and  cauried  from  the  site  by  tidal  currents. 

Disposeil  of  sediments  from  severail  new  COE  navigation  projects  planned 
over  the  next  ten  years  cainnot  be  accommodated  at  the  Alcatraz  site. 
Because  land  disposal  alternatives  are  limited,  the  COE  is  planning  either 
oceain  disposal  or  disposed  at  Alcattraz  with  rehandling  of  material  to  the 
ocean.  Potentied  COE  dredging  projects  from  1988  to  2007  that  could 
include  ocean  disposal  are  ligt-pd  in  Tsible  1-1,  along  with  the  volume  of 
material  to  be  dredged  and  the  proposed  project  start  dates.  For  the 
purpose  of  this  analysis,  it  is  assumed  that  all  projects  will  be 
constructed  eind  that  disposal  will  occur  at  the  ocean  disposed  site.  The 
volumes  of  material  planned  for  ocean  di^x»al  eire  presented  in  Figure  1-4 
for  1988  through  1997.  After  1997,  it  is  emticipated  that  the  selected 
site  will  be  used  for  the  annual  disposal  of  the  1.1  million  m^  (1.5 
million  yd^  )  of  sediment  removed  from  the  Alcatraz  disposal  site. 
These  aue  the  only  known  projects  for  which  ocean  disposal  is  planned  or 
has  been  proposed  at  this  time. 

Quantities  and  project  specific  data  from  those  listed  projects  will  be 
used  throughout  this  Zone  of  Siting  Feasibility  Analysis  and  in  the 
subsequent  Site  Selection  and  Site  Designation  Reports.  However,  the 
ultimctte  goal  is  designation  of  an  ccean  site  to  receive  dredged  materiad 
from  einy  proposed  dredging  project  in  San  Francisco  Bay  where  the  proper 
permit  hcis  been  obtained  from  the  COE  and  the  material  has  been  determined 
to  be  suitable  for  discharge  at  the  designated  ocean  site. 
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TABLE  1-1:  PLANNED  DREDGING  PROJECTS  WITH  OCEAN  DISPOSAL  1988-2007 


Project  Volume  of  Sediments  Start  Date 

(million  yd^) 


Oakland  Inner  Harbor 

4.2 

May 

1988 

Oakland  Cuter  Harbor 

3.1 

May 

1988 

Richmond  Harbor  Phase  I 

1.4 

Oct 

1989 

Richmond  Harbor  Phase  II 

3.6 

unscheduled 

J.F.  Baldwin  Ship  Channel 

Phase  III 

12.6 

unscheduled 

Proposed  Initial  Dredging 

at  Alcatraz 

2.5 

June 

1988* 

Total  Annual  Maintenance 
(1989-2007) (based  on  1988 

at  Alcatraz 
start) 

28.5 

TOTAL 

55.9 

*  Estimated  scheduled  start;  presently,  unscheduled 
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2.0  ZONE  OF  SITING  FEASIBILITY 


2.1  INTRODUCTION 

EPA's  Ocean  Dumping  Site  Designation  Delegation  Hcindbook  for  Dredged 
Material  (SAIC  1986)  provides  the  following  guidance: 

"In  this  phase,  the  geographic  area  of  consideration  must  first  be 
defined.  Reasonable  distance  of  haul  is  a  determining  factor  and  will 
be  affected  by  such  considerations  as  available  dredging  equipment, 
energy  use  constraints,  costs,  and  safety  considerations.  Then, 
within  this  'Zone  of  Siting  Feasibility'  (ZSF),  a  preliminary 
anadysis,  based  on  availeible  data,  is  applied  to  identify  and  map 
reach  boundaries  for  critical  resources  as  well  as  zones  of 
incompatibility.  Such  criticcLL  areas  and  resources  may  include 
clustered  areas  of  geographically  limited  fisheries  and  shell 
fisheries,  navigation  lanes,  beaches,  and  marine  sanctuaries." 

2.2  ANALYSIS  TO  DETERMINE  BOUNDARY  LOCATION 

2.2.1  APPROACH 

For  this  anedysis,  the  outer  limits  of  the  ZSF  are  determined  by 
operational  and  economic  constraints.  Operational  factors  include 
equipment  type  and  availability,  sea  condition  limitations,  marine  traffic 
safety,  disposed  surveillauice,  and  environmental  monitoring  of  the 
disposal  site.  Economic  factors  are  primarily  controlled  by  the  haul 
distance  to  the  disposed  site  but  can  also  be  affected  by  equipment  type 
and  availability,  weather  or  sea  conditions,  and  fuel  use. 

2.2.2  OPERATIONAL  CONSIDERATIONS 

2.2.2.1  Feruipment  type  eind  availability.  Appropriate  equipment  type  for 
each  dredging  job  is  determined  by  the  density  of  the  sediments  to  be 
dredged,  the  distance  to  the  disposal  site,  and  equipment  maneuvercibility. 
Of  the  types  of  dredging  work  undertciken  in  the  Bay,  hydraulic  pipeline, 
hopper,  and  clamshell  dredging;  only  clamshell  dredging  in  conjunction 
with  barge  transport  appears  practiced.  A  pipeline  extending  severed 
kilometers  through  the  Golden  Gate  to  the  designated  site  is  not 
feasible.  As  haul  distemces  increase,  hopper  dredges  spend  a  higher 
percent  of  time  hauling  and  a  smedler  percent  of  time  actuedly  dredging, 
and  become  less  efficient.  For  the  ZSF  euiedysis  it  is  assumed  that  all 
dredging  emd  subsequent  transport  to  eui  ocean  site  will  be  by  clamshell 
dredge  and  disposed  beurge  and  that  a  sufficient  number  of  tugs  and  barges 
are  available  to  satisfy  dredging  needs. 
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2.2.2.2  Sea  condition  limitations.  The  relative  csuLiti  of  San  Francisco 
Bay  contrasts  sharply  with  the  wave  environment  in  the  Gulf  of  the 
FcuraHones.  Prevailing  west- north  west  to  north-west  winds  drive  waves 
cxishore  during  the  summer  months.  The  strongest  waves  however,  are 
generated  by  low  pressure  storms  travelling  west  to  east  across  the 
Pacific  in  winter  months.  In  both  instcinces,  the  main  ship  channel  across 
the  San  Francisoo  Bar  (Figure  2-1)  is  likely  to  be  the  most  difficult  to 
navigate  during  oceem  disposed  operations.  The  rapid  rise  of  the  sea 
floor  at  the  beur  Increckses  wave  height  and  the  irreguleur  bottom  topography 
induces  refraction.  Beyond  the  bar,  where  the  sea  is  less  affected  by 
bottom  topography,  ccanditions  are  not  expected  to  vetry  significantly  with 
distance  from  shore.  Duration  of  exposure  to  the  relatively  hostile  sea 
conditions  of  the  Gulf  of  the  Farallones  will  increase  as  haul  distcince 
increases. 

The  tug  eind  ooecui  certified  beurge  configuration  deemed  most  appropriate 
for  the  projects  requiring  ocean  disposal  cannot  operate  safely  when  wave 
heights  exceed  3.0  m  (9.8  ft.)  and  wave  periods  are  nine  seconds  or  less. 
The  occurrence  of  wave  heights  of  3.0  m  (9.8  ft)  with  periods  of  nine 
seconds  or  less  over  the  past  five  years  at  a  station  near  the  Faredlon 
Islands  is  about  6.5%.  Coincidence  of  these  waves  with  seasonal  Pacific 
storms  and  their  immediate  after-effect  is  high.  The  frequency  of  Pacific 
storms  in  the  winter  seeison  aind  their  rarity  at  other  times  of  year  will 
compel  ocean  disposed  operators  to  schedule  operations  seasonally. 

2. 2. 2. 3  Navigation  safety.  The  United  States  Coast  Guard  (USCG)  has 
established  marine  traffic  separation  lanes  and  vessel  movement  reporting 
systems  to  aid  in  safe  navigation  of  the  waters  of  San  Francisco  Bay  and 
more  recently,  the  ocean  immediately  offshore  from  San  Francisoo  Bay.  The 
monitoring  of  a  portion  of  the  Gulf  of  the  Farallones  near  the  Golden 
Gate,  was  initiated  after  an  incident  between  a  commercial  vessel  and  a 
smellier  fishing  boat  that  resulted  in  loss  of  life.  For  both  the  Bay  cind 
the  ocean  offshore  from  Sen  Francisoo  Bay,  inbound  and  outbound  vessels 
are  routed  to  separate  unidirectional  lanes  similar  to  boulevards. 
Precautionary  areas  are  established  where  traffic  lames  intersect  or 
vessels  enter,  leave,  or  cross  the  established  lanes.  The  Offshore  Vessel 
Movement  Reporting  System  (OVMRS)  is  utilized  by  the  USCG  to  monitor 
vessels  transiting  the  ocean  outside  of  San  Francisoo  Bay  by  radar  within 
about  a  51.9  km  (24  nmi)  radius  of  Pt,  Bonita  in  good  weather  and  by  radio 
within  a  70.5  km  (38  nmi)  radius  of  Mt.  Tamalpais  (Figure  2-2).  The 
voluntary  radio  information  service  provides  advisory  information  on  other 
vessel's  identities  and  positions,  weather,  and  routes.  The  radar  net 
provides  relative  locations  of  vessels  to  cne  another  and  to  the  shore. 

The  tug  and  bau:ge  configuration  most  likely  for  ocean  disposal  of  dredged 
material  is  one  tug  towing  two  2294  m^  (3000  yd^)  or  two  3058  m^ 
(4000  yd^)  bcirges.  The  bcirges  would  be  towed  in  tandem  with  91  to  183  m 
(300  to  600  ft)  sepeurating  each  vessel;  the  toteH  length  of  the  tow  can 
approach  366  m  (1200  ft).  Oisposcil  vessels  are  expected  to  travel  at  9.3 
km/h  (5.0  kn)  within  the  bay  amd  7.4  km/h  (4.0  kn)  in  the  ocean.  The 
configuration  amd  overall  length  of  the  tow  require  a  large  turning 
radius. 
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The  slow  moving  and  wide  turning  tugs  with  disposal  barges  in  tow  will 
encounter  or  be  overtaken  by  numerous  other  vessels  in  ocecm  waters 
offshore  from  Sam  Francisco  Bay.  Other  vessels  include  commercial  cargo 
and  tanker  vessels  entering  and  leaving  San  Francisco  Bay,  ships  aind 
submairines  of  the  U.S.  Navy,  a  large  commercial  fishing  fleet  working  the 
broad  continentaLl  shelf,  other  tugs  and  barges,  and  numerous  sport  fishing 
and  recreationaLL  craift.  Often  these  encounters  will  occur  at  night  or 
during  periods  of  dense  fog  endemic  to  these  waters.  Repeated  trips,  at 
vauT^ing  intervads,  outside  of  the  established  traffic  lanes  will  be 
required  for  disposal  of  dredged  materiad  at  the  designated  site.  Often 
the  vessels  encountered  outside  of  the  traffic  lanes  will  be  smaller 
fishing  or  recreationad  craft  operating  without  on-board  radar  to  detect 
the  presence  of  other  vessels.  Designating  a  disposed  site  within  the 
radair  range  enables  the  U.S.  Coaist  Guard  to  mcxiitor  the  relative  position 
of  di^xasal  vessels  with  respect  to  other  traffic  during  the  entire  trip 
to  the  disposal  site  and  to  report  potential  collisions  or  unsafe 
conditions  to  all  parties  via  the  established  radio  channels. 

Many  of  the  incidents  involving  towed  barges  recorded  by  the  U.S.  Coast 
Guaird's  Vessel  Traffic  Service  (VTS)  in  San  Francisco  Bay  involve  broken 
lines  and  free  drifting  barges.  Disposal  operations  confined  to  the  OVMRS 
radar  net  would  facilitate  early  detection  of  such  occurrences  in  ocecin 
waters  and  would  expedite  assistance  from  the  Coast  Guard. 

2. 2. 2. 4  Surveillzmce  Constraints.  Surveillance  to  insure  disposal  is 
occurring  at  the  designated  coordinates  or  to  observe  other  aspects  of 
di^osal  operations  cannot  be  accomplished  by  the  OVMRS  alone.  Strict 
observation  of  the  radar  image  of  the  disposal  vessel  would  only  allow 
oversight  of  the  route  taken  by  the  pilot;  it  would  not  record  when  or 
where  the  discharge  of  dredged  material  occurred.  To  insure  proper 
di^osal,  instrumentation  may  be  instcilled  aboard  each  disposal  vessel 
that  records  positkm  and  draft  with  respect  to  time.  Such  a  system  is 
now  in  operaticm  in  New  York  Hcirbor  eind  associated  offshore  dispxssal  sites 
(Tetra  Tech  1986;  U.S.  Coast  Guard  1986).  Range  of  similar 
instrumentation  is  sufficient  to  cover  at  least  a  185  km  (100  nmi) 
radius.  The  exigencies  of  surveillance  of  disposal  activity  are  not 
likely  to  restrain  the  size  of  the  Zone  of  Siting  Feasibility  (2SF). 

2.2.2.5  Site  Monitoring  Operations.  A  progreun  will  be  established  by  EPA 
amd  COE  to  monitor  the  environmental  effects  of  disposal  of  dredged 
material  at  the  designated  oceem  disposal  site.  Distinctly  different 
a^roaches  to  monitoring  may  be  required  dependent  on  the  depth  of  the 
water  at  the  disposad  site  amd  the  material  to  be  disposed.  For  example, 
fine  unconsolidated  or  moderately  consolidated  material  from  some 
locations  in  the  Bay  may  disperse  in  either  very  deep  or  very  shaiUow 
sites.  Preliminary  numericail  modeling  of  fine,,  unconsolidated  dredged 
material  discharges  indicate  that  a  portion  of  the  dredged  materiail  may 
entrain  water  during  descent  through  the  water  column  and  can  achieve 
neutral  buoyancy  in  cooler,  denser  water  found  between  183  to  229  m  (600 
to  750  ft).  This  material  can  then  be  transported  many  kilometers  from 
the  site  by  the  prevadent  currents  at  the  time  of  disposal.  It  also 
follows  that  the  less  dense,  unconsolidated  deposit  that  results  from 
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disposed  of  similar  material  in  sheillow  water  near  shore,  may  be  subject 
to  extensive  resu^iensicn  by  storm  and  wave  induced  currents.  Both  the 
deep  water  emd  the  shedlow  site  may  be  dispersive  for  this  type  of 
material.  Dense,  more  consolidated  material  from  some  proposed  dredging 
projects  within  the  Bay,  is  expected  to  fcLLL  almost  verticcLLly  to  the 
bottom  arfter  discharge  at  any  disposal  site,  regardless  of  depth.  The 
same  material  would  be  more  resistant  to  resuspension  in  shallow  water 
sites.  Separate  disposal  sites  for  the  two  types  of  material  are 
impractical  because  of  increased  monitoring  costs  and  increased 
environmental  impacts.  Ccxisequently,  practiccible  physical  monitoring  of 
ein  ocean  dredged  materieil  disposed  site  designated  to  receive  dredged 
material  from  edl  projects  in  Sein  Francisco  Bay,  may  suggest  siting  within 
the  183  m  (100  fathom)  depth  contour. 

Methods  of  analysis  exist  that  will  address  the  fate  of  dispersed 
material.  If  EPA  and  COE  accept  similar  analyses  in  a  program  to  monitor 
de^  water  sites,  the  impediment  to  siting  beyond  the  183  m  (100  fathom) 
contour  will  be  removed.  Of  the  ninety-six  disposal  sites  offshore  of  the 
continental  U.S.,  cxily  two  are  at  depths  of  183  m  (100  fathoms)  or  greater 
(see  i^pendix  B).  The  monitoring  programs  are  still  being  developed  for 
the  two  de^  werter  sites  and  are  unavailedsle  to  assist  in  this  emedysis. 
Conprehensive  monitoring  of  the  disposed  of  a  smedl  amount  of  dredged 
material  at  the  183  m  (100  fathom)  contour  in  1975  may  suggest  methods  for 
monitoring  some  impacts  of  disposal  in  deeper  water  (COE,  1975). 

Generally,  the  costs  of  monitoring  will  increase  with  distance  from  Sein 
Francisoo  Bay  and  increase  more  rapidly  with  increeises  in  d^Jth.  However, 
monitoring  cost  are  expected  to  remain  a  small  portion  of  the  total 
project  costs.  The  ability  to  monitor  all  of  the  material  and  the 
accuracy  of  measurements  will  decrease  with  increased  depths,  but  within 
the  183  m  (100  fathom)  cind  away  from  the  surf  zone  near  shore,  monitoring 
will  be  more  practicable.  Monitoring  of  a  disposal  site  restricted  to 
dense,  ocxisolidated  dredged  material  at  a  site  substantially  deeper  than 
183  m  (100  fathoms)  is  adso  feasible.  Additionally,  the  final  site 
monitoring  program  is  likely  to  be  site  specific  and  will  not  be 
determined  until  the  site  selection  process  has  been  completed. 


2.2.3  ECONOMIC  CONSIDERATIONS 

2. 2.3.1  Assumptions  for  Cost  AneLlvsis.  The  COE  developed  cost  estimates 
for  direct  ocecui  disposal  of  the  material  from  each  of  the  listed 
projects.  Assumptions  made  for  the  cost  anedysis  are  presented  below. 
The  costs  were  bcised  on  the  calculated  dredging  costs  per  0.76  m^  (1.0 
yd^)  of  dredged  material  and  transport  costs  per  185  m  (0.1  nmi)  of  haul 
distance  to  the  disposed  site.  The  following  assumptions  were  used  to 
develop  the  estimates: 

Type  and  volume  of  material  to  be  dredged; 

The  estimated  volume  of  materied  to  be  dredged  in  each 
anticipated  project  is  given  below;  Oakland  Inner  Harbor, 
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3.2  million  m^  (4.2  million  yd^);  Oakland  Outer  Harbor, 
2.4  million  m^  (3.1  million  yd^);  Rj^chmond  Harbor  Phase 
I,  1.1  million  m^  (1.4  million  yd^);  Richmond  Harbor 
Phase  II,  2.8  million  m^  (3.6  million  yd^l;  J.F.  Bald v< in 
Ship  Channel  Phase  III,  9.6  million  m^  (12.6  million 
yd^);  Initieil  dr^ging  of  Alcatraz  Site,  1.9  million  m^ 
(2.5  million  yd^);  and  total  maintenance  dredg^ing  of 
Alcatraz  Site  through  year  2008,  21.8  million  m^  (28.5 
million  yd^). 

The  in  situ  sediment  density  will  range  from  1.3  to  1.8  g/cc 
(81.2  to  112.4  Ib/ft^).  Average  in  situ  density  will  be 
1.57  g/cc  (98.0  Ib/ft^). 

Particle  size  will  range  from  day  to  coarse  sand,  but  most 
of  the  material  will  be  clay  with  a  median  grain  size  of 
0.004  mm  (0.00016  in). 

Specific  gravity  of  the  material  is  2.7. 

The  average  density  of  material  in  the  disposal  barge  will 
be  1.57  g/cc  (98.0  Ib/ft^). 

Period  of  operation; 

EJredging  and  disposal  will  occur  an  average  of  25  days  per 
month. 

Hauling  efficiency  is  reduced  by  6%  due  to  weather  related 
conditions. 

Dredging  and  disposal  eguipment; 

The  required  equipment  is  available. 

A  clamshell  dredge  with  barge  transport  and  disposal  is  the 
most  efficient  method  of  operation. 

Each  tug  will  be  used  to  tow  one  or  two  barges  to  the 
disposal  site.  Towing  of  more  than  two  barges 
simultaneously  would  be  unsafe. 

Separate  cost  estimates  were  developed  for  three 
configurations:  one  tug  with  two  barges,  one  tug  with  four 
beurges,  amd  two  tugs  with  six  barges.  Each  configuration 
was  evaLLuated  with  2294  m^  (3000  yd^)  barges  and  again 
with  3058  m^  (4000  yd^)  barges  to  yield  six  separate 
cost  estimates. 

Production  rates; 

Bucket  size  is  determined  by  the  density  of  the  sediments  to 
be  dredged. 


Dredging  time  is  determined  by  incremental  times  for  the 
following  activities:  loading  bucket,  lifting  bucket  from 
bottom  to  clearing  bulkhead,  swinging  over  barge,  releasing 
metberial,  swing  back  to  cut  area,  repositioning  bucket,  eind 
lowering  bucket  to  the  bottom. 

Di^osal  time  is  determined  by  the  time  required  to  travel 
to  and  from  the  disposal  site  and  the  release  period. 

Equipment  ownership  and  operating  costs; 

Equipment  ownership  costs  are  ccLLculated  based  on  the 
following  factors:  straight  line  depreciation,  interest  on 
capital  investment,  taxes,  insurance  and  storage,  and 
repairs. 

Operating  cost  include  the  following  elements:  payroll, 
fuel,  water  and  dockage,  small  tools,  lubricants,  and 
subsistence  and  quarters. 

Nav igation; 

Disposal  vessels  will  travel  within  the  established  shipping 
Icines  within  San  Francisco  Bay.  Vessels  will  use  the  Scui 
Francisco  Main  Ship  Channel  (Figure  2-1)  for  15.4  km 
(8.3  nmi)  from  the  Golden  Gate  Bridge,  before  turning  with 
traffic  into  the  southbound  traffic  lane  in  the  Gulf  of  the 
Farallones.  Disposal  vessels  will  leave  the  traffic  leme 
and  proceed  directly  to  the  disposal  site  when  that  can  be 
accomplished  safely  and  without  traversing  a  U.S.  Navy 
submarine  operating  area. 

Disposal  vessels  will  travel  at  9.3  km/h  (5.0  kn)  within  the 
Bay,  and  7.4  km/h  (4.0  kn)  in  the  ocean. 

Price  Levels 

All  cost  estimates  are  based  on  the  value  of  1987  dollars. 


2. 2. 3. 2  Results  of  Costs  Analysis.  The  results  of  the  cost  estimates  for 
each  tug  and  barge  configuration  are  shown  for  each  project  in  Figures  A1 
-  A5  in  Appendix  A-  The  dredging  and  disposal  costs  for  eadi  project  cind 
configuration  are  presented  in  Appendix  A  by  Tables  Al  -  A5  for  three 
distances  from  the  Golden  Gate  Bridge:  0.2  km  (0.1  nmi),  the  distance  at 
which  this  initial  cost  starts  to  increase,  and  64.8  km  (35  nmi),  tl  - 
approximate  distance  to  the  edge  of  the  continental  shelf.  The  results  of 
the  cost  estimates  for  the  Ociklcmd  Inner  Harbor  proj  ict  are  given  in 
Figure  2-3  and  Table  2-1  as  an  example. 

For  each  project,  the  construction  costs  per  0.8  m^  (1.0  yd^)  of 
material  for  each  of  the  one  tug  configurations  are  initicilly  similar. 
The  production  rate  is  the  key  factor  controlling  the  shape  of  the  curve. 
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Figure  2  3  Oakland  Inner  Harbor  dredging  and  disposal  costs  per  yd^  ol  dredged  material  as  a 
function  of  haul  distance  to  tire  disposal  site 
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TABLE  2-1:  OAKLAND  INNER  HARBOR  DREDGING  AND  DISPOSAL  COSTS  PER  YD^  OF 
DREDGED  MATERIAL  AS  A  FUNCTION  OF  DISTANCE  TO  THE  DISPOSAL 
SITE. 


Tug-Barge 

Configuration 

Distance 

From  GGB/a/ 
{nmi)/b/ 

Cost 

per 

yd^ 

One  Tug,  Two  3,000-yd^  barges 

0.1 

$  3.61 

3.2 

$  3.61 

35.0 

$15.90 

One  Tug,  Two  4,000-yd^  barges 

0.1 

$  3.70 

6.4 

$  3.70 

35.0 

$12.15 

One  Tug,  Four  3,000-yd^  barges 

0.1 

$  3.96 

12.8 

$  3.96 

35.0 

$  8.65 

One  Tug,  Four  4,000-yd^  barges 

0.1 

$  4.13 

19.2 

$  4.13 

35.0 

$  6.74 

Two  Tugs,  Six  3,OCO-yd^  barges 

0.1 

$  5.60 

31.9 

S  5.60 

35.0 

$  6.05 

Two  Tugs,  Six  4,000-yd^  barges 

0.1 

$  5.84 

35.0 

$  5.34 

/if  Golden  Gate  Bridge 

/b/  The  secor.a  value  in  each  senes  indicates  the  point  at  which 
cost  per  yd^  begins  to  increase. 
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Differences  in  fuel  consumption  as  a  function  of  distance  have  only  a 
minor  effect  upon  construction  costs.  Consequently,  the  unit  costs  remain 
relatively  constant  until  the  haul  distance  reaches  a  point  where  the 
dredging  ecjuipment  is  forced  to  remeiin  idle  while  the  beirge  completes  the 
roundtrip  to  the  disposal  site.  The  point  at  which  the  increase  occurs 
depends  upon  the  barge  ccpacity.  For  the  Oalcland  Inner  Harbor  project 
example  shown  in  Figure  2-3,  the  initieil  unit  cost  for  edl  the  one- tug 
configurations  are  between  $3.61  and  $4.13.  Of  t^is  lower  group,  the 
configuration  involving  one  tug  emd  four  3058  m^  (4000  yd^)  barges 
remedns  feiirly  constant  for  the  greatest  distemce,  to  35.6  km  (19.2  nmi) 
from  the  Golden  Gate  Bridge.  The  unit  cost  then  increases  steadily  for 
this  configuration  as  haul  distance  is  increased. 

For  all  projects,  the  unit  costs  for  the  configurations  involving  two  tug 
boats  and  six  barges  are  initially  greater  them  for  amy  of  the  single  tug 
operaticns  because  of  greater  ownership  and  operating  expenses.  However, 
the  unit  costs  remain  ocxistant  for  a  greater  distamce  because  the  dredge 
is  not  required  to  remciin  idle.  The  two-tug,  six  barge  configurations  are 
more  efficient  and  less  expensive  than  einy  of  the  one-tug  configurations 
at  sufficiently  large  haul  distances.  For  the  Oaikland  Inner  Harbor 
project  (Figure  2-3),  the  two-tug,  six  2294  m^  (3000  yd^)  barge 
configuration  is  the  most  economical  at  distamces  greater  than  52.0  km 
(28.1  nmi)  from  the  Golden  Gate  Bridge  eind  remadns  so  until  haul  distances 
reach  61.7  km  (33.3  nmi)  from  the  bridge.  This  configuration  becomes  the 
most  efficient  for  the  Oakland  Outer  Harbor  dredging  at  44.2  km  (23.85 
nmi),  the  Richmond  Harbor  projects  at  29.6  km  (16  nmi),  and  for 
madiitenanoe  of  the  Alcatraz  disposal  site  at  34.9  km  (18.85  nmi).  Lowest 
unit  costs  for  each  project  as  a  function  of  haul  distance  from  the  Golden 
Gate  Bridge  are  shown  in  Table  2-2. 

Estimated  total  dredging  and  disposal  costs  for  each  project  are  shown  in 
Table  2-3  at  increments  of  9.3  km  (5  nmi).  Vedues  were  calculated  by 
multiplying  the  total  volume  of  dredg^  material  for  each  project  (Tcible 
1-1)  by  the  unit  costs  (Table  2-2). 

2.2.4  INCOMPATIBLE  USE  AREAS 

2. 2. 4.1  Gulf  of  the  Farallones  Marine  Sanctuary.  The  Gulf  of  the 
Farallones  National  Meudne  Sanctueiry  was  established  in  1981.  According 
to  regulations  that  designated  the  sanctuary,  dumping  of  dredged  matericvl 
within  the  scinctuaury  boundauries  is  prohibited  except  as  may  be  necessary 
for  national  defense  or  to  respond  to  an  emergency  threatening  life, 
property,  or  the  environment  (15  CFR  936.6).  Accordingly,  all  area  within 
the  boundaries  of  the  sanctuary  are  eliminated  from  further  siting 
consideration . 

2.2.4.2  USCG  Marine  Traffic  Lanes  and  Precautior.arv  Areas.  The  United 
States  Coast  Gueuxl  (USCG)  established  the  traffic  separation  scheme  with 
transit  lanes  and  precautionary  areas  to  promote  the  safe  flow  of  marine 
traffic  to  and  from  the  ports  in  Sem  Francisco  Bay.  The  "General  Approach 
to  Site  Designation  Studies  for  Ocean  Dredged  Materiad  Disposed  Sites" 
(COE,  1984)  lists  navigation  leines  as  incompatible  use  areas.  For  this 
ZSF  emedysis,  eill  navigation  lanes  and  precautiDnetry  eureeis  within  the  Gulf 
of  the  Farallones  will  be  excluded  from  siting  consideration. 
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TABLE  2-2:  LOWEST  COST  PER  YD^  PER  NAUTICAL  MILE  OF  HAUL  DISTANCE  FROM 
THE  GOLDEN  GATE  BRIDGE  FOR  EACH  DREDGING  PROJECT/a/ 


Distance  to 
Disposal 

Site  (nmi ) 

Oakland 

Inner 

Harbor 

Oakland 

Outer 

Harbor 

Richmond 
Harbor 
Phase  I 

Richmond 
Harbor 
Phase  II 

Alcatraz 

Initial 

Removal 

Alcatraz 

Annual 

Maintenance 

0.1 

$4.13 

$3.45 

$2.93 

$2.93 

$2.45 

$2.45 

5 

$4.13 

$3.45 

$2.93 

$2.93 

$2.45 

$2.45 

10 

$4.13 

$3.45 

$3.01 

$3.01 

$2.45 

$2.45 

15 

$4.13 

$3.45 

$3.81 

$3.81 

$2.71 

$2.71 

20 

$4.26 

$4.05 

$4.17 

$4.17 

$3.33 

$3.33 

25 

$5.09 

$4.68 

$4.90 

$4.90 

$3.90 

$3.90 

30 

$5.60 

$5.11 

$5.63 

$5.63 

$4.63 

$4.63 

35 

$6.05 

$5.84 

$6.34 

$6.34 

$5.35 

$5.35 

40 

$6.50 

$6.57 

$7.05 

$7.05 

$6.07 

$6.07 

/a/  Costs  were  derived  using  the  t.ug-barge  configurations  explained  in 
the  text. 


F-24 


TABLE  2-3:  TOTAL  PROJECT  DREDGING  AND  DISPOSAL  COSTS  AS  A  FUNCTION  OF 

HAUL  DISTANCE  FROM  THE  GOLDEN  GATE  BRIDGE/a/ 


Distance  to 
Disposal 

Site  (nmi) 

Oakl and 

Inner 

Harbor 

Oakland 

Outer 

Harbor 

Richmond 
Harbor 
Phase  I 

Richmond 
Harbor 
Phase  II 

Alcatraz 

Initial 

Removal 

Alcatraz  Total 

Annual 

Maintenance 

0.1 

17.6 

10.9 

4.3 

10.8 

6.3 

73.9 

123.8 

5 

17.6 

10.9 

4.3 

10.8 

6.3 

73.9 

123.8 

10 

17.6 

10.9 

4.4 

11.1 

6.3 

73.9 

124.2 

15 

17.6 

10.9 

5.6 

13.9 

7.0 

81.3 

136.3 

20 

18.1 

12.8 

6.1 

15.3 

8.6 

99.6 

160.5 

25 

21.6 

14.8 

7.1 

17.9 

10.0 

115.8 

187.2 

30 

23.8 

16.1 

8.1 

20.5 

11.8 

136.6 

216.9 

35 

25.7 

18.4 

9.1 

23.1 

13.6 

157.2 

247.1 

40 

27.5 

20.6 

10.1 

25.6 

15.4 

177.7 

276.9 

/a/  Project  costs  are 

in  mill  ion  dollars 

;  project 

period  is 

1988-2007. 
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2.2.4. 3  U.  S.  Navy  Rnhwarine  Opercttina  Areas.  While  details  of  submarine 
operations  are  classified,  the  U.S.  Navy  has  confirmed  that  areas  U1 
thrcugh  U5  shovm  on  navigation  charts  emd  on  Figure  2.2  are  frequently 
used  for  post-overhaul  seatrials.  Submerged  operations  are  not  limited  to 
those  2u:Bas.  Since  soneu:  detection  of  ncxi-propelled  vessels  such  as  towed 
beunges  is  very  difficult,  the  Navy  has  expressed  concern  regarding  the 
danger  of  cxQlisions.  It  is  felt  that  aibmarines  proceeding  to  periscope 
depth  risk  colliding  with  disposal  barges  being  discharged  within  the 
arecis  or  traversing  the  areas.  Additicaieilly,  the  Navy  has  suggested  the 
remcte  possibility  of  dredged  marterial  being  disctiarged  upon  a  submerged 
vessel.  To  address  the  concerns  expressed  by  the  Navy,  submarine 
operating  eureas  Ul,  U2,  and  U5  will  be  excluded  from  further  consideration 
for  purposes  of  the  Zone  of  Siting  Feasibility  (ZSF)  analysis. 

2.3  ZONE  OF  SITING  FEASIBILITY  DETERMINATION 

2.3.1  ZSF  ANALYSIS 

2.3. 1.1  Overview.  The  intent  of  the  ZSF  Analysis  is  to  define  a  region 
in  which  the  disposeil  of  dredged  materiad  at  a  specific  offshore  site 
would  be  practicable.  Both  operational  and  economic  factors  are 
cxaisiderod  to  define  the  zone.  In  this  analysis,  with  severed  different 
dredging  projects  cxinsidered  for  oceam  disposal  and  totad  project  costs 
increasing  by  millions  of  dollars  for  each  additionad  kilometer  of  haul 
di. stance,  distinct  breaUcs  in  costs  do  not  occur.  However,  other  uses  of 
the  Gulf  of  the  Faradlones,  incompatible  with  the  disposad  of  dredged 
material,  occupy  large  areas  offshore  of  San  Francisco.  Only  a  few 
sub-areas  remain  in  consideration  for  a  c:andidate  disposal  sites.  By 
calcxdating  the  average  haul  distance  to  hypotheticad  sites  within  these 
general  euaas,  a  stuped  eccnomic  aunadysis  is  achievahile.  Demarcation  of 
the  ZSF  will  be  accomplished  by  considering  the  operational  fachors  amd 
subsequently  examining  the  ecxjnomics  of  sub-aireais  thart.  may  further  delimit 
the  zone. 

2. 3. 1.2  Operattionad  ZSF.  The  radau:  monitoring  net  of  the  USCG's  Offshore 
Vessel  Movement  Reporting  System  (OVMRS)  extends  seawaurd  approximately  44 
km  (24  nmi)  from  Pt.  Bonita.  Vessel  position  and  movement  can  be 
mcxiitored  by  the  USCG  in  a  way  similar  to  plane  monitoring  by  air  traffic 
controllers.  The  stated  purpose  of  the  OVMRS  is  to  decrease  maritime 
accidents  in  the  congested  vessel  traffic  areas  outside  of  San  Francisco 
Bay.  Dredging  amd  disposad  operations  will  increase  vessel  traffic  by 
atdding  several  round  trips  from  the  dredge  site  to  the  disposad  site  each 
day.  Disposal  vessel  movement  will  be  relatively  slow,  turns  will  be 
wide,  mameuverability  will  be  pKor  with  scows  towed  at  distances  of  up  to 
366  m  (1200  ft)  behind  the  tug,  and  operations  will  continue  around  the 
clock  and  through  extended  periods  of  fog  common  to  the  Gulf  of  the 
Faurallcxies.  The  tug  auid  bairges  are  likely  to  encounter  or  be  overtaken  by 
other  commerciad  vessels,  oil  tankers,  numerous  fishing  and  recreation 
craft,  and  vessels  of  the  U.S.  Navy  and  the  USCG. 

Mamy  smailler  vessels  navigating  within  the  Gulf  of  the  Farallones  operate 
without  on-boaurd  radar  to  warn  of  the  approach  of  other  vessels.  The 
responsibility  of  the  COE  to  insure  saife  disposad  operations  coupled  with 
the  margin  of  safety  provided  by  the  OVMRS  and  subsequent  radio 


conununiccttions  euid  axlvisories,  dictates  bounding  disposal  activities  by 
the  limits  of  the  Offshore  Vessel  Movement  Reporting  System  (OVMRS) 
radar.  Additionedly,  beurges  broken  from  their  tows  emd  adrift  within  the 
OVMRS  radeur  net  ceui  be  quickly  secured  with  early  detection  and  location 
via  the  radar.  Di^>o6ed  eK±ivitles  auid  related  transport  beyond  the  radar 
monitoring  would  be  less  safe. 

The  candidate  Zone  of  Siting  Feasibility  (ZSF)  determined  by  toe  range  of 
the  OVMRS  radar  net  encompasses  an  area  of  over  1700  km^  (500  nmi^) 
auTd  hcis  d^Jths  ranging  from  9  to  130  m  (5  to  70  fathoms).  Approximately 
78%  of  the  area  delineated  by  the  44  km  (24  nmi)  radius  is  occupied  by  the 
Gulf  of  the  FarallCTies  Nzrtuxxial  Marine  Sauictuary,  toe  U.S.  Navy  submarine 
operating  area  Ul,  and  the  traffic  lanes  and  precautionary  area 
estoblished  by  the  U.S.  Coast  Guard.  Because  the  remaining  area  within 
the  ccuididatte  zone  is  diverse  and  varies  significantly  in  depth,  selection 
of  eui  environmentally  acceptadale  site  within  this  region  of  relative 
safety  is  considered  practicable^.  Unless  restrained  further  by 
economics,  the  demauratiOTi  of  the  ZSF  will  be  by  the  44  km  (24  nmi)  radius 
from  Pt.  Bonita. 

2.3. 1.3  Economic  Analysis.  The  single  exception  to  the  rapidly 
increasing  costs  with  respect  to  haul  distance  occurs  within  a  18  km 
(9.5  nmi)  radius  from  the  Golden  Gate  Bridge.  Within  this  radius  costs 
increase  oily  moderately  with  increases  in  haul  distance.  The  western 
portion  of  this  region  is  eclipsed  be  the  USCG  precautionary  area. 
Concentric  within  the  zone  is  the  S£ui  Francisco  Bar  auid  large  areas  with 
depths  less  than  18  m  (10  fathoms).  The  San  Francisco  Bar  Channel  cind  the 
Main  Ship  Channel  bisect  toe  zone.  The  remaining  portion  of  this  area 
lies  east  of  the  line  between  Mile  RocJc  and  Point  Bonita  that  defines  the 
Bay  or  lies  in  close  proximity  to  toe  coasts  of  Marin  or  San  Francisco 
Counties.  The  Sein  Francisco  Channel  Bar  Disposal  Site,  designated  for 
material  "composed  primairily  of  seuid  having  grain  sizes  compatible  with 
that  naturally  occurring  at  the  di^xjseLl  site  and  containing  approximately 
five  percent  of  particles  having  grain  sizes  finer  than  that  normcdly 
eittributed  to  very  fine  seind,”  is  located  within  this  zone.  It  is  very 
unlikely  that  another  environmentally  acceptable  site,  one  designated  for 
the  disposed  of  fined  grained  mertrerials,  could  be  located  in  this  region. 

Potential  areas  for  candidate  disposal  sites  exist  just  beyond  the 
perimeter  of  the  precautionary  area  on  both  sides  of  the  southbound 
traffic  lane.  West  of  the  traffic  leuie,  a  site  could  be  situated  between 
siibmarine  operating  auea  Ul  and  the  precautioneury  eurea.  Anotiier  candidate 
site  could  be  located  east  of  the  traffic  lane  near  the  precautionary 


^MPRSA  emd  implementing  Federal  Regulations  [40  CFR  228.5(e)] 
require,  wherever  feasible,  the  consideration  of  designating  ocean 
di^Ksal  sites  beycxid  the  continentad  shelf.  Opposite  Sam  Francisco  is 
the  only  place  on  the  West  Coast  where  a  44  km  (24  nmi)  radius  will  not 
encompaiss  a  site  beyond  the  shelf.  Here,  ais  in  much  of  the  Gulf  Coast  amd 
South  Atlantic  Bight,  sites  off  the  continentad  shelf  lie  beyond  the  ZSF 
auid  are  impractical  (SAIC,  1986).  The  requirement  under  40  CFR  228.5(e) 
to  consider  an  off  shelf  site  is  satisfied. 
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area.  Moving  the  eastern  candidate  site  farther  to  the  south  would 
increaise  haul  disteuice  without  changir.^  significantly  either  depth  or 
dist2moe  from  shore  and  is  not  considered  further  in  this  aneLlysis.  Haul 
distances  to  the  feir  southern  edge  of  the  USCG  Precautionary  Area  and 
these  potentiad.  siting  areas,  jump  to  approximately  30  km  (16  nmi). 
Associated  tcteil  dredged  material  disposal  costs  for  the  projects  listed 
in  Table  1-1  increase  by  almost  $18  milluxi  over  disposal  within  the  18  km 
(9.5  nmi)  haul  radius  discussed  above.  The  west  and  east  areas  are  shown 
as  area  A  and  area  C  respectively  in  Figure  2-4. 

Another  potential  di^xseal  site  airea,  area  B  in  Figure  2-4,  requires  much 
longer  haul  distances  for  dispos2LL  vessels.  Yet,  area  B  is  well  within 
the  boundauY  ctf  the  44  1cm  (24  nmi)  candidate  ZSF.  One  way  haul  distances 
in  Area  B  range  from  46  to  59  km  (25  to  32  nmi).  Disposed,  cost  for  the 
projects  listed  in  Tadale  1-1  are  about  $100  million  dollars  more  for  a 
hypcthetical  site  within  area  B  than  a  site  in  either  area  A  or  C.  The 
$100  million  dollar  increase  in  costs  suggests  further  reduction  of  the 
ZSF  bcksed  on  ecxaiomics.  However,  in  the  site  selection  process,  the  site 
ctosen  will  have  least  adverse  environmental  impacts  at  acceptable 
ecxmomic  costs.  The  $100  minion  dollar  difference  in  costs  will  be  given 
consideration  in  the  Site  Selection  Analysis. 


2.3.2  CONCLUSION 

The  Zone  of  Siting  Feasibility  (ZSF)  for  ocean  disposal  of  dredged 
material  will  be  bound  by  a  44  km  (24  nmi)  radius  from  Pt.  Bonita.  All 
federzd.  waters  excluding  the  Gulf  of  the  Farallones  National  Marine 
Sanctuary,  the  USCG's  marine  traffic  leuries  2md  precautionary  areas,  and 
the  U.S.  Navy's  submaurine  operating  areas  Ul,  U2,  and  U3,  bound  by  this 
radius  will  be  studied  to  loc::ate  em  environmentally  accepteible  Ocean 
Dredged  Material  Dispc36^LL  Site  (ODMDS).  Illustraticxi  of  the  ZSF  is  shown 
in  Figure  2-5. 

The  chief  factor  in  this  determination  has  been  safety  for  both  the 
disposed  vessel  and  ether  vessels  navigating  within  the  Gulf  of  the 
Feurallones.  Inc^eaised  navigationsd  safety  is  provided  within  the  Offshore 
Vessel  Movement  Reporting  System  radeu:  net  of  the  U.S.  Coast  Guard.  The 
ZSF  is  cxancident  with  the  radeir's  range  from  Pt.  Bonita  in  normed  weather 
conditions. 

Eccsnomic  ocansiderations  strongly  suggested  drawing  the  zone  closer  to  the 
Golden  Gate  to  reduce  haul  distance  and  disposed  costs.  One  suggested 
ecxnomic  demeuoatican  was  rejected  eis  limiting  the  ZSF  texa  severely.  Cost 
increeises  beycand  the  first  zone  were  edmost  linear,  making  definition  of 
eui  economics  based  ZSF  dependent  solely  on  determining  a  specific  maximum 
feasible  exast.  However,  cost  increases  assexaiated  with  the  greater  haul 
disteuncaes  to  the  perimeter  of  the  ZSF,  amcaunt  to  over  $100  million  for  the 
anticipated  prcjecats.  Ccast  inen^eases  of  this  magnitude  are  unacceptedale 
without  caommensurate  aivircaimental  benefits.  As  envircMiment2d  exampeurisons 
will  be  meKie  in  the  next  sb^  of  the  site  designation  report  prcacess,  the 
Site  Selection  Anadysis,  no  further  delineation  of  am  economic  zone  was 
attempted  within  the  ZSF  established  to  address  safety  concerns. 
Ncanetheless,  the  exorbitant  costs  of  dispeasad  beyond  the  perimeter  of  the 
ZSF,  reinforce  limiting  the  ZSF  to  the  44  km  (24  nmi)  radius  from 
Pt.  Bonita. 
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Appendix  A 


This  appendix  COTisists  of  Corps  of  Engineers  dev^oped  graphs  and  tables 
of  dredging  and  disposal  costs  per  0.76  (l.O  yd')  of  dredged 
material  e»s  a  function  of  haul  distance  from  the  Golden  Gate  Bridge  to  a: 
ocean  disposal  site  for  the  following  five  proiects; 

Oaikland  Inner  Harbor  (Figure  A-l,  Title  A-  '. 

Oakland  Outer  Harbor  iFig'Jre  A-l,  I  at  .>■ 

Richmond  Harbor  Phase  I  I'.aure  A-  .  Tat.t  A- 

Richmond  Harbor  Phase  II  .}  ;  •••-■;  ;  i:  .■ 

Alcatraz  Maintenance  Dredging  F'.gure  A-  :  i:  A- 
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TABLE  A-1:  OAKLAND  INNER  HARBOR  DREDGING  AND  DISPOSAL  COSTS  PER  YD^  OF 
DREDGED  MATERIAL  AS  A  FUNCTION  OF  HAUL  DISTANCE  TO  THE  DISPOSAL 
SITE. 


Tug-Barge 

Distance 

Cost 

Configuration 

From  GGB/a/ 
(nmi)/b/ 

per 

yd^ 

One  Tug,  Two  S.OOO-yd^  barges 


0.1 

$  3.61 

3.2 

$  3.61 

35.0 

$15.90 

One  Tug,  Two  4,000-yd^  barges 

0.1 

$  3.70 

6.4 

$  3.70 

35.0 

$12.15 

One  Tug,  Four  3,000-yd^  barges 

0.1 

$  3.96 

12.8 

$  3.96 

35.0 

$  8.65 

One  Tug,  Four  4,000-yd^  barges 

0.1 

$  4.13 

19.2 

$  4.13 

35.0 

$  6.74 

Two  Tugs,  Six  3,000-yd^  barges 

0.1 

$  5.60 

31.9 

$  5.60 

35.0 

$  6.05 

Two  Tugs,  six  4,000-yd3  barges 

0.1 

$  5.84 

35.0 

$  5.84 

/a/  Golden  Gate  Bridge 

/b/  The  second  value  in  each  series  indicates  the  point  at  which  cost 
per  yd^  begins  to  increase. 
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Figure  A-2.  Oakland  Outer  Harbor  dredging  and  disposal  costs  per  yd^  of  dredged  material  as  a 
function  of  haul  distance  to  the  disposal  site. 
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TABLE  A-2:  OAKLAND  OUTER  HARBOR  DREDGING  AND  DISPOSAL  COSTS  PER  YD^  OF 
DREDGED  MATERIAL  AS  A  FUNCTION  OF  HAUL  DISTANCE  TO  THE  DISPOSAL 
SITE. 


Tug-Barge 

Distance 

Cost 

Configuration 

From  GGB/a/ 
(nmi)/b/ 

per 

yd^ 

One  Tug,  Two  B.OOO-yd^  barges 


0.1 

$  3.03 

2.8 

S  3.03 

35.0 

$15.45 

One  Tug,  Two  4,000-yd^  barges 

0.1 

$  3.10 

5.5 

$  3.10 

35.0 

$11.80 

One  Tug,  Four  3,000-yd^  barges 

0.1 

$  3.31 

10.9 

$  3.31 

35.0 

$  8.38 

One  Tug,  Four  4,000-yd^  barges 

0.1 

$  3.45 

16.2 

$  3.45 

35.0 

$  6.52 

Two  Tugs,  Six  3,000-yd^  barges 

0.1 

$  4.68 

27.0 

$  4.68 

35.0 

$  5.84 

Two  Tugs,  Six  4,000-yd^  barges 

0.1 

$  4.89 

35.0 

$  4.89 

/a/  Golden  Gate  Bridge 

/b/  The  second  value  in  each  series  indicates  the  point  at  which 
cost  per  yd^  begins  to  increase. 
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Figure  A-3,  Richmond  Harbor  Phase  I  dredging  and  disposal  costs  per  yd  of  dredged  material  as 
a  function  of  haul  distance  to  the  disposal  site. 
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TABLE  A-3:  RICHMOND  HARBOR  PHASE  I  DREDGING  AND  DISPOSAL  COSTS  PER  YD^ 
OF  DREDGED  MATERIAL  AS  A  FUNCTION  OF  HAUL  DISTANCE  TO  THE 
DISPOSAL  SITE. 


Tug-Barge 

Distance 

Cost 

Configuration 

From  GGB/a/ 
(nmi)/b/ 

per 

yd3 

One  Tug,  Two  3,000-yd^  barges 


O.I 

$  3.35 

0.3 

$  3.42 

35.0 

$14.37 

One  Tug,  Two  4,000-yd^  barges 

O.I 

$  2.63 

0.3 

$  2.63 

35.0 

$12.69 

One  Tug,  Four  3,000-yd^  barges 

O.I 

$  2.81 

5.0 

$  2.81 

35.0 

$  8.98 

One  Tug,  Four  4,000-yd^  barges 

O.I 

$  2.93 

9.5 

$  2.93 

35.0 

$  7.02 

Two  Tugs,  Six  3,000-yd^  barges 

O.I 

$  3.97 

18.6 

$  3.97 

35.0 

$  6.34 

Two  Tugs,  Six  4,000-yd3  barges 

0.1 

$  4.98 

35.0 

$  4.98 

/a/  Golden  Gate  Bridge 

/b/  The  second  value  in  each  series  indicates  the  point  at  which 
cost  per  yd^  begins  to  increase. 
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Figure  A-4.  Richmond  Harbor  Phase  II  dredging  and  disposal  costs  per  yd^  of  dredged  material  as 
a  function  of  haul  distance  to  the  disposal  site. 
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TABLE  A-4:  RICHMOND  HARBOR  PHASE  II  DREDGING  AND  DISPOSAL  COSTS  PER 
YD^  OF  DREDGED  MATERIAL  AS  A  FUNCTION  OF  HAUL  DISTANCE  TO 
THE  DISPOSAL  SITE 


Tug-Barge 

Configuration 

Distance 

From  GGB/a/ 
(nmi)/b/ 

Cost 

per 

yd3 

One  Tug,  Two  3,000-yd^  barges 

0.1 

$  3.35 

0.3 

$  3.43 

35.0 

$14.37 

One  Tug,  Two  4,000-yd^  barges 

0.1 

$  2.63 

0.3 

S  2.63 

35.0 

$12.69 

One  Tug,  Four  3,000-yd^  barges 

0.1 

$  2.81 

4.9 

$  2.81 

35.0 

S  8.98 

One  Tug,  Four  4,000-yd^  barges 

0.1 

$  2.93 

9.5 

$  2.93 

35.0 

$  7.02 

Two  Tugs,  Six  3,000-yd^  barges 

0.1 

$  3.97 

18.6 

$  3.97 

35.0 

$  6.34 

Two  Tugs,  Six  4,000-yd^  barges 

0.1 

$  4.98 

35.0 

$  4.98 

/a/  Golden  Gate  Bridge 

/b/  The  second  value  in  each  series  indicates  the  point  at  which 
cost  per  yd^  begins  to  increase. 
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function  of  haul  distance  to  tfte  disposal  site. 
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TABLE  A-5:  MAINTENANCE  Of  ALCATRAZ  DISPOSAL  SITE  DREDGING  AND  DISPOSAL 
COSTS  PER  YD^  OF  DREDGED  MATERIAL  AS  A  FUNCTION  OF  HAUL 
DISTANCE  TO  THE  DISPOSAL  SITE. 


Tug-Barge 

Distance 

Cost 

Configuration 

From  GGB/a/ 
{nmi)/b/ 

per 

yd3 

One  Tug,  Two  3,000-yd^  barges 


0.1 

$  2.16 

3.9 

$  2.16 

35.0 

$14.18 

One  Tug,  Two  4,000-yd^  barges 

0.1 

$  2.20 

5.7 

S  2.20 

35.0 

$10.85 

One  Tug,  Four  3,C00-yd^  barges 

0.1 

$  2.36 

9.6 

$  2.36 

35.0 

$  7.69 

One  Tug,  Four  4,000-yd^  barges 

0.1 

$  2.45 

13.4 

$  2.45 

35.0 

$  5.96 

Two  Tugs,  Six  3,000-yd^  barges 

0.1 

$  3.33 

21.0 

$  3.33 

35.0 

$  5.38 

Two  Tugs,  Six  4,000-yd^  barges 

0.1 

$  3.49 

28.7 

$  3.49 

35.0 

$  4.20 

/a/  Golden  Gate  Bridge 

/b/  The  second  value  in  each  series  indicates  the  point  at  which 
cost  per  yd^  begins  to  increase. 
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Appendix  B 

OCEAN  DREDGED  MATERIAL  DISPOSAL  SITES 


^pendix  B  presents  a  listing  of  interim  and  final  designated  oceain  sites  for 
the  disposal  of  dredged  material  eilong  the  Atlantic,  Gulf  and  Pacific  Coasts. 
A  discussion  of  the  stettisticeLL  data  presented  and  a  listing  of  U.S.  Army  Corps 
of  Engineers  Districts  follows. 

Ittole  B-1  OCNnNn/TAL  U.S.  OCEAN  DREDGED  MATERIAL  DISPOSAL  SITES: 


CORPS 

DIST 

EPA 

REG 

SITE  NAME 

DISTANCE 
TO  SHORE 
fnmi^ 

MINIMUM 

DEPTH 

(ft^ 

CENED 

I 

Portland 

6.75 

135 

CENED 

I 

Cape  Arundel 

2.60 

110 

CENED 

I 

Mass  Bay 

14.50 

159 

CENAN 

II 

Fire  Island 

0.50 

22 

CENAN 

II 

Jones  Inlet 

0.50 

23 

CENAN 

II 

East  Rockaway 

0.38 

20 

CENAN 

II 

Rockaway  Inlet 

0.38 

26 

CENAN 

II 

Mud  Dump 

5.25 

86 

CENAN 

II 

Shark  River 

0.25 

36 

CENAP 

II 

Manasquan  Inlet 

0.25 

20 

CENAP 

II 

Abescon  Inlet 

4.75 

50 

CENAP 

II 

Cold  Spring  Inlet 

0.75 

28 

CENAO 

III 

Dam  Neck 

3.10 

30 

CESAW 

IV 

Morehead  City  Harbor 

1.50 

47 

CESAW 

IV 

Wilmingto.n  Harbor 

0.90 

24 

CESAC 

IV 

Georgetown  Harbor 

3.00 

23 

CESAC 

IV 

Charleston  Harbor 

3.75 

32 

CESAC 

IV 

Port  Royal  Harbor  North 

4.25 

18 

CESAC 

IV 

Port  Royal  Harbor  South 

7.00 

37 

CESAS 

IV 

Savannah  River 

3.75 

27 

CESAS 

IV 

Brunswick  Harbor 

5.75 

31 

CESAJ 

IV 

Fernandia  Harbor 

5.70 

35 

CESAJ 

IV 

Jacksonville  Harbor 

4.50 

41 

CESAJ 

IV 

Canaveral  Harbor 

3.63 

44 

CESAJ 

IV 

Fort  Pierce  Harbor 

4.00 

50 

CESAJ 

IV 

Palm  Beach  Harbor  West 

0.00 

11 

CESAJ 

IV 

Palm  Beach  Harbor  East 

2.90 

301 

CESAJ 

IV 

Port  Everglades  Harbor 

1.50 

201 

continued. 
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Table  B-1,  continued 


CORPS 

DIST 

EPA 

REG 

SITE  NAME 

DISTANCE 
TO  SHORE 
fnmi^ 

MINIMUM 

DEPTH 

(ft) 

CESAJ 

IV 

Miami  Beach 

3.67 

390 

CESAJ 

IV 

Key  West 

5.70 

130 

CESAJ 

IV 

Charlotte  Harbor 

4.00 

40 

CESAM 

IV 

Port  St.  Joe  North 

4.75 

40 

CESAM 

IV 

Port  St.  Joe  South 

2.75 

43 

CESAM 

IV 

Panama  City 

1.00 

49 

CESAM 

IV 

Pesacola 

2.25 

35 

CESAM 

IV 

Mobile 

4.25 

44 

CESAM 

IV 

Pascugoula 

2.00 

30 

CESAM 

IV 

Gulfport  East 

1.25 

25 

CESAM 

IV 

Gulfport  West 

0.60 

27 

CELMN 

VI 

Miss  River- Baton  Rouge  S  Pass 

2.00 

60 

CELMN 

VI 

Miss  River-Baton  Rouge  SW  Pass 

0.50 

30 

CELMN 

VI 

Miss  River-Venice  Tiger  Pass 

0.50 

5 

CELMN 

VI 

Waterway,  Empire  to  Gulf 

0.00 

3 

CELMN 

VI 

Barataria  Bay  Waterway 

0.80 

3 

CELMN 

VI 

Bayou  LaFouche,  Jump  WW 

1.00 

3 

CELMN 

VI 

Houma  Nav  Ch,  Cat  Island 

10.00 

10 

CELMN 

VI 

Atchafalaya  River 

9.00 

10 

CELMN 

VI 

Mermentau  River  East  (A) 

0.50 

5 

CELMN 

VI 

Mermentau  River  West  (B) 

0.50 

5 

CELMN 

VT 

Freshwater  Bayou 

0.30 

0 

CESWG 

VI 

Sabine-Neches  Waterway  1 

16.00 

36 

CESWG 

VI 

Sabine-Neches  Waterway  2 

12.00 

36 

CESWG 

VI 

Sabine-Neches  Waterway  3 

7.00 

33 

CESWG 

VI 

Sabine-Neches  Waterway  4 

2.70 

23 

CESWG 

VI 

Galveston  Harbor 

3.70 

33 

CESWG 

VI 

Freeport  Harbor 

1.25 

30 

CESWG 

VI 

Matagorde  Ship  Channel 

1.30 

30 

CESWG 

VI 

Corpus  Christ!  Ship  Channel 

1.00 

39 

CESWG 

VI 

Port  Mansfield 

0.60 

16 

CESWG 

VI 

Brazos  Island  Harbor 

1.00 

46 

CESPL 

IX 

San  Diego  Point  Loma  (LA  4) 

4.90 

270 

CESPL 

IX 

San  Diego  100  Fathom  (LA  5) 

5.40 

600 

CESPL 

IX 

Newport  Beach  (LA  3) 

3.75 

1428 

CESPL 

IX 

LA  Long  Beach  (LA  2) 

4.70 

360 

CESPL 

IX 

Port  Hueneme 

3.50 

240 

CESPN 

IX 

San  Francisco  Channel  Bar 

2.80 

35 

CESPN 

IX 

Noyo  River 

0.38 

78 

CESPN 

IX 

Humbolt  Bay  Harbor 

1.00 

50 

CESPN 

IX 

Crescent  City  Harbor 

1.25 

73 

continued. 
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Tedsle  B-1,  continued, 


CORPS 

DIST 

EPA 

REG 

SITE  NAME 

DISTANCE 
TO  SHORE 
fnmi^ 

MINIMUM 

DEPTH 

(ft) 

CENPP 

X 

Chetco  River  Entrance 

0.50 

66 

CENPP 

X 

Rogue  River  Entrance 

0.75 

66 

CENPP 

X 

Port  Orford 

0.25 

40 

CENPP 

X 

Coquille  River  Entrance 

0.50 

42 

CENPP 

X 

Coos  Bay  Entrance  (E) 

0.80 

58 

CENPP 

X 

Coos  Bay  Entrance  (F) 

1.25 

72 

CENPP 

X 

Coos  Bay  (H) 

3.50 

165 

CENPP 

X 

Umpqua  River  Entrance 

0.90 

58 

CENPP 

X 

Suislaw  River  Entrance 

0.60 

43 

CENPP 

X 

Yaquina  Bay  and  Harbor 

0.95 

41 

CENPP 

X 

Depoe  Bay  (2) 

0.38 

84 

CENPP 

X 

Tillamook  Bay  Entrance 

0.95 

66 

CENPP 

X 

Mouth  of  Columbia  (A) 

3.00 

55 

CENPP 

X 

Mouth  of  Columbia  (B) 

5.30 

111 

CENPP 

X 

Mouth  of  Columbia  (E) 

3.10 

54 

CENPP 

X 

Mouth  of  Columbia  (F) 

5.00 

120 

CENPS 

X 

Willapa  Bay 

2.75 

60 

CENPA 

X 

Nome  East 

0.00 

0 

CENPA 

X 

Nome  West 

0.00 

0 

San  Francisco  District,  USAGE  December  1987 


GENED 

GENAN 

CENAP 

GENAO 

GESAW 

GESAG 

CESAS 

CESAJ 

GESAM 

CELMN 

CESWG 

CESPL 

CESPN 

GENPP 

CENPS 

CENPA 


New  England  Division 
New  York  District 
Philadelphia  District 
Norfolk  District 
Wilmington  District 
Gharleston  District 
Savannah  District 
Jacksonville  District 
Mobile  District 
New  Orleans  District 
Galveston  District 
Los  Angeles  District 
San  Francisco  District 
Portland  District 
Seattle  District 
Alaska  District 
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Appendix  B,  cont. 


There  sune  four  historical  dredged  material  disposeil  sites  in  the  Gulf  of  the 
Farallones.  Use  of  the  Gulf  of  the  Farallones  site  (SF-7)  and  the  100-fathom 
test  site  (El)  vas  discontinued  when  the  Gulf  of  the  Fctrallones  Nationcil  Marine 
SanctueuTiT  was  established  in  1982.  Sites  SF-7  and  El  received  153,000  m^ 
(200,000  yd^)  and  3,100  m^  (4,000  yd^)  respectively.  The  Channel  Bar 
site  has  been  designated  to  receive  dredged  material  from  the  annual 
maintenance  dredging  of  the  Sein  Francisco  Bay  Entrance  Channel.  The  dredged 
material  discharged  at  the  Channel  Bar  site  is  primarily  sand  amd  guantities 
range  from  730,000  to  1,200,000  m^  (950,000  to  1,500,000  yd^)  annually. 
The  single  largest  queintity  of  fine  grained  sediments  from  San  Fraincisco  Bay 
heis  been  discharged  at  the  Seal  Rock  (Dl)  site.  Exact  fimjres  are  unavailable, 
but  it  is  known  that  the  bulk  of  the  4,340,000  m^  (5,680,000  yd^)  of 
sediments  excavated  for  the  constructixxi  of  the  trans-Bay  tube  of  the  Bay  Area 
Rapid  Transit  District  (BART)  that  was  not  used  for  backfill,  was  transported 
to  the  site  for  disposal.  The  historically  used  sites  are  listed  in  the  table 
below: 

T^le  B-2:  HISTORICAL  DREDGED  MATERIAL  SITES  IN  THE  GULF  OF  THE  FARALLONES 


CORPS 

DIST 

EPA 

REG 

HISTORICAL  SITE  NAME 

DISTANCE 
TO  SHORE 
Cnmi) 

MINIMUM 

DEPTH 

(ft) 

CESPN 

IX 

Gulf  of  Farallones  (SF-7) 

2  4.0 

600 

CESPN 

IX 

100-Fathom  Test  Site  (El) 

23.4 

600 

CESPN 

IX 

Channel  Bar  (SF-8) 

2.8 

35 

CESPN 

IX 

BART,  Seal  Rock  (Dl) 

1.0 

47 

New  candidate  sites  in  the  Gulf  of  the  Feurallones  are  listed  below.  The  depths 
emd  disteinces  from  shore  of  the  new  cemdidate  sites  exceed  the  national 
average.  Because  of  the  position  of  the  Gulf  of  the  FarcLUones  National  Marine 
Sanctuciry,  the  USCG  matrine  traffic  lames  and  precautionary  area,  and  the  U.S. 
Navy  submairine  operating  aureas,  actual  haul  distances  for  these  sites  are  much 
greater  than  the  distances  to  shore.  Haul  distances  for  sites  IM,  Bl,  BIA,  and 
Cl  are  15.6  nmi,  30.4  nmi,  31.1  nmi,  and  14.3  nrai,  from  the  Golden  Gate, 
respectively.  For  most  of  the  sites  listed  on  pages  B-1  through  B-3,  haul 
distamces  to  the  oceam  site  amd  distances  to  shore  are  nearly  equivalent. 

Table  B-3:  CANDIDATE  DREDGED  MATERIAL  DISPOSAL  SITES 


CORPS 

DIST 

EPA 

REG 

CANDIDATE  SITE  NAME 

DISTANCE 
TO  SHORE 
fnmi^ 

MINIMUM 

DEPTH 

(ft) 

CESPN 

IX 

IM 

9.9 

138 

CESPN 

IX 

Bl 

13.9 

276 

CESPN 

IX 

BIA 

11.6 

270 

CESPN 

IX 

Cl 

4.9 

96 
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